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INTRODUCTION

This supplement contains information about the two main computer pro-
grams (Langley computer program A0313, loading program, and Langley com-
puter program A0457, mean camber program) used to obtain the results pre-
sented in NASA Technical Note D-4427 along with two supplementary pro-
grams (Langley computer program A1590, aspect ratio program, and Langley
computer program A1591, pivot determining program) used in obtaining input
data for them.

In part I of this supplement, the input and some cutput variables for each
of the two main programs (A0313 and A0457) are presented and pertinent com-
ments made. Further, sample listings of input and output data are shown and
the entire computer program listings provided.

In part II of this supplement, a discussion of the two supplementary pro-
grams (A1590 and A1591) is presented with a list of input data required, and
sample input and output listings as well as program listings are given.
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Figure 1.- General planform for which lifting surface program is applicable. The X means that in the listing of geometry data the
x- and y-locations of these points are found by dividing by the ratio of initial to final outer panel semispan.




I. MAIN PROGRAMS (A0313 AND A0457)

LOAD DISTRIBUTION PROGRAM A0313

Symbols for Input Data

First card format: 6F12.5:

(a) AR

(b) CHI
(c) ALAMD

(d) PsI
(e) BIRAT

(f) B2RAT

b2

————— (overall area excludes the rhombus containing
overall area

chord-extension)
leading-edge inboard sweep, positive for sweepback, degrees
leading-edge outboard sweep, positive for sweepback,
degrees '
trailing-edge inboard sweep, positive for sweepback,
degrees
leading-edge break (distance from plane of symmetry to
leading-edge break divided by semispan)
trailing-edge break (distance from plane of symmetry to
trailing-edge break divided by semispan)

Second card format: 6F12.5:

(g) TAPER

(h) DELT

(i) Xp

(G) YP

(k) CHDEXT

(1) MACH

tip chord

(overall) root chord

change in the variable-sweep wing outer-panel sweep angle,
positive if wing is swept rearward (zero for fixed wings),
degrees |

x-location of the pivot point from the half root chord divided
by the semispan when the tip is streamwise, includes the
effect of the chord-extension

y-location of the pivot point from the plane of symmetry
divided by the semispan

chord-extension (distance from rhombus leading-edge
intersection with the plane of symmetry to the rhombus
trailing edge divided by semispan) — if chord-extension
is not 0, use only AJTEST = 2; however, if chord-
extension is 0, values of AJTEST of 1 or 2 may be used

(root chord excludes chord-extension)}

(see fig. 1) )
Mach number, must be less than 1 and should in practice be
kept less than 0.9

Tip stream-
wise at
DELT =0

Tip stream-
wise at
DELT =0

Tip stream-
wise at
DELT =0




Third card format: 5¥6.0, ¥6.2, F6.0:

(m) CASE
(n) SYM

(o) CSTA

(p) SSSTA

(q) AJTEST

" number of chordwise pressure modes and chordwise control points

case number

symmetry code for loadings — if code is 1, the loadings are symmet-
rical about the plane of symmetry; if code is 2, the loadings are
antisymametrical

(a2 maximum number of 10 can be used)

number of spanwise stations on a panel where the chordwise pressure
modes are specified to act, includes the station at the plane of symmetry
(a2 maximum number of 21 can be used); an equation which can be used
as a guide in the determination of SSSTA is

4 to 5)BA(QS,TTA) +1

2

SSSTA =

Maximum combination value of CSTA and SSSTA are given in the following
table:

CSTA SSSTA

21
21
21
21
20
16
14
12
11
10

O O J O U > W=

[ary
(=]

if AJTEST = 1, the reference chord and reference area will be based on
‘the total wing planform; if AJTEST = 2, the reference area and reference
chord will be based on a wing planform which is determined by extending
the leading and trailing edge of the outboard panel to the plane of sym-
metry; if AJTEST =2 and a variable-sweep wing is used with DELT
other than 0, the reference wing will be obtained from that outboard panel
when DELT is 0; note that AJTEST is not chosen indiscriminately, but
should be chosen in connection with the value of the chord-extension as
discussed earlier



(r) CLDESG desired lift coefficient at which the local loadings are to be calculated

(s) TWADCM twist and camber code — set equal to 0 if the wing is flat and equal to 1 if
the wing is warped; if set equal to 1, the local slopes of the control points
when the root is at an angle of attack of 0 must be provided as input data;
they are to be determined in the following manner:

~ fdz
%= (d—x) T Ctwist
due to camber

and become the program terms CONST(JK,2); these terms, each of which
is associated with a control point, are read in along each constant (x/c)
row of control points starting'nearest the leading edge and from root to
right wing tip; the format for these numbers is 8F9.5

MEAN CAMBER SURFACE PROGRAM A0457

The geometric input data for this program is the same as for the program A0313
except that the items AJTEST, CLDESG, and TWADCM are not used. The coefficients of
the chordal loading function QP(J,N) are read in after the geometry items for each chord-
wise pressure mode (starting with the cot % and ending with sin(CSTA - 1)9) from the
plane of symmetry to the right wing tip. The format for QP(J,N) is 8F9.5.

COMMENTS ON INPUTS FOR PROGRAMS A0313 AND A0457

The input data are based on the planform in a streamwise tip position with no inboard
trailing-edge chord-extension. If the planform is of a fixed wing with unbroken leading
and trailing edges and a skewed tip, in order to use these programs it is necessary to
(a) determine its aspect ratio, (b) use the pivot program to find a pivot location for which
in a lower sweep position the tip will be streamwise, and (c) put the required geometric
input data in with DELT set equal to the tip skew angle. This will result in the original
fixed wing.

A variable-sweep wing with trailing-edge chord-extension may with increasing
sweep angle completely cover up the extension and intersect the fixed portion of the
trailing edge, inboard of the chord-extension. If this is foreseen before that case is run,
compute another wing for input whose aspect ratio and trailing-edge break are found by
extending (spanwise) the fixed inboard trailing edge until it intersects the trailing edge
of the outboard panel when the tip is streamwise. This new wing will therefore have
no trailing-edge chord-extension, a different area, aspect ratio, and trailing-edge break
value.




DEFINITIONS AND COMMENTS ON OUTPUT LISTINGS

Some of the items of the output listings are not fully self-explanatory; therefore
they are defined here. Also, some general comments are included where necessary.

Geometry data:

Perimeter points see figure 1

X LE REF location of the leading edge of the reference chord
with respect to the overall half root chord

Aerodynamic data (for A0313):

CDI/CLA**2 due to additional loading only
CDII/CLA**Z this has a sweep correction presented by Garner
(ref. 13 of TN), also due to additional loading only
LOCAL CIRCU (clc)
Y =\3p"
2b /=1 rad
c;c
SPAN LOAD ADD (C -
Lrav a=1 rad
CZC
BASIC LOAD NO LIFT —_
Cav .
basic

Ccy,C
SPAN LOAD TOTAL AT CLDESG (E‘i{')
v

at Cr,,desired

The terms CENTER/PRESS-ADD, BASIC, and TOTAL refer to the chordwise loca-
tion of the centroid of the various combinations of pressure loadings from the half root
chord; the terms LOCAL/A.C.-ADD, BASIC, and TOTAL, which are obtained from the
CENTER/PRESS terms, represent the distance from the centroid of the loadings to the
local leading edge divided by the local chord and are listed in fractions of the local chord.
Note that the local chords used are based on the "rounded" planform whose half-chords
are given in the aerodynamic section of the listing of program answers.

COMMENT'S ON AERODYNAMIC DATA FOR PROGRAM A0313

For variable-sweep wings, if the reference dimensions are taken to be those of the
outer panel extended to the root, they are scaled internally to be in the same proportions
to the wing in its new sweep position when divided by its new semispan as it was before
the sweep change was made. These dimensions are used internally as scaled quantities,
but are listed out in terms of the wing when the tip was streamwise. This means that the
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overall coefficients presented are based on the reference dimensions as listed, and

the aerodynamic center is scaled appropriately so that it may be used directly with
aerodynamic-center values at other sweep positions in forming plots of aercdynamic
center as a function of sweep angle. However, if one desires to compute C,, o from the
chordwise location of the center of pressure, the reference chord value listed out and the
moment reference point must be divided by the ratio of new-to-old semispan to bring the
necessary quantities to the same scaling. Also, if one wants to compute the span load
coefficient from the chord loading, the reference area must be divided by the square of
the ratio of the two semispans when used in conjunction with the given lift coefficient as
shown in the following equation:

CzC  2(chord load) /bA___())z
Creav CiSref \PA=?

COMMENT FOR THE MEAN CAMBER SURFACE DATA OF PROGRAM A0457

Note that the z/c terms in program A0457 contain the effects not only of camber
but also twist and angle of attack.

ADDITIONAL COMMENTS FOR POSSIBLE USE OF PROGRAM A0313

Program A0313 can also be used to find the stability derivatives C lp and Cmq.
To find C lpt
(a) Set SYM =2. and TWADCM = 0.

(b) Replace DO 2 JK = 1, JKMAX
2 CONST(JK,1) = 4.0
With DO 2 JK = 1, JKMAX, 8
2 READ (5,515) CONST(JK,1), CONST(JK+1,1), . . . CONST(JK+7,1)

(c) Read in four times the linear twist in radians. This twist distribution is chosen
to represent the variation of local angle of attack across the wing span which
occurs due to a rolling 'velocity. A positive normal velocity is attained when
the right wing tip is rolling up. V

(d) Take the number that appears at CROLL and divide by the rolling rate specified
in terms of radians/second. The resulting number is ("CZ )

To find Cmq:

(a) Set SYM =1.0. and TWADCM = 0.




(b) Same as in (b) for Clp'

(c) Read in four times the linear camber in radians. This camber distribution is
chosen to represent the variation in local angle of attack across the wing
chord which occurs due to a pitching velocity. A positive normal velocity is
attained when the nose is pitching up and a zero normal velocity occurs at

either the center of gravity or ¢/4, whichever is selected for the wing to pitch
about.

(d) Take the number that appears at CMA and divide by the pitching rate specified
in terms of radians/second and multiply by (2/CREF). The resulting number

is (— Cmq).




LOAD DISTRIBUTION PROGRAM A0313
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Program Listing
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PROGRAM LIFSURF {INPUT,QUTPUT,TAPES=INPUT,TAPEG6=0UTPUT)
MODIFIED LIFTING SURFACE THEORY
"FOR VARITABLE SWEEP PLANFORMS

DIMENSION Y{41) sETA(41)5C{41),D(41),8441),1PIVO{100)},SUML(100,100)
1,PHI(10) o VE(4L) yCONST{100,2)+DF(10) sALL{10,41)+S5A141+41),Q010,41),0Q
2T{104+41) sCHOLD(41), CHDLDT(41),CHDLTO(41),CLL{41),CLB{41),CLLTOT{4L
3),GAMMA{41) GAMMATI(41) ,GAMTMAL4L) JAMUL4 1) »AMUT(41), AMUTOTI41),Z1ILP
4(41)sZICTP{4L1)sZICTPT(41),SLC{41),BLDT{41),BSPLDT(41),TAW{10)+JJJ(
510) s INDEX{100,2);ALPHAL(41)

REAL MACH,LOAC(41),LOACTO(41),L0ACT(41)

EXTERNAL FOFTL,FOFT2,FOFT3,FOFT4,FOFTS,FOFT6FOFTT,FOFT8,FOFT9,FOF
1710

COMMON XSUB,YSUB,ETASUB,CSUB,DSUB

500 FORMAT{6F12.5)

501 FORMAT(1H1,58X,13HGEDMETRY DATA///)

502 FORMAT{1H1,57X,16HAERCDYNAMIC DATA///)

503 FORMAT{50X; SHX2PP=9F9.5 45Xy 5HY2PP=9F9.5)

504 FORMAT{SOXyS5HX3NP=9FI.595Xy5HY3INP=4F3.5)

505 FORMAT{50X;5HX4PP=yF9.5,5Xs5HY4PP=,F9.5)

506 FORMAT(50Xy5HX5PP=9F9.555Xy SHY5PP=,F9.5)

507 FORMAT{50X,5HXONP=3F9.5,5Xy5HYONP=4F9.5)

508 FORMAT{50Xs 5HXTPP=3F9.555Xy SHYTPP=4F9.5)

509 FORMAT{40X1L2HCASE NUMBER=,F6.055Xs14HSYMMETRY CODE=4F5.095Xy L2HMAC
1H NUMBER=,F9.5)

510 FORMAT{1HO)

511 FDRMAT{1X,12,10F9.5;10X,2F9.5) . '

512 FORMAT( 14X, 3HADD6X y5HBASIC+4XSHTOTAL »4X,3HADD»6Xy S5HBASICy4Xs SHT
10TAL 34X y3HADD 6 X3 5HBASIC 54X »5HTOTAL,S5X 9y 3HADD 5 Xs THNO LIFT,2X,5HTO
2TAL)

513 FORMAT(23Xs THND LIFT,1X ,9HAT CLDESG,10X7HNO LIFT,1X,9HAT CLDESG.1
10Xy THNO LIFT31X,9HAT CLDESG 18X +9HAT CLDESG)

514 FORMAT{15X,97HIF SYMMETRY CODE IS EQUAL 7O 1,THE SPAN LDADING IS )
" 1YMMETRICAL ,OTHER THAN 1,IT IS ANTISYMMETRICAL)

515 FORMAT{8F9.5)

516 FORMAT{55X,42HCHORDAL LOAD FACTORS;Q,FOR ADDITIONAL LOAD)

517 FORMAT{1X4HSPAN2X4H2Y/B3Xs5HCHORD 4X ¢ SHCHORD 54 X9 SHCHORD s 4X » 6HCENT
1LER, 3Xs6HCENTER 3 X, 6HCENTER93X,5HL0CAL!4X’5HL0CAL14X75HLDCAL75X74HS
2PAN 34X SHBASIC,4X»4HSPAN)

518 FDRMAT(1X,4HSTA.19X¢4HL0AD,5X,4HLOAD,5X'4HLOAD.5X,5HPRESS,4X,5HPR£
15S34Xs5HPRESS 14 X34HACo $5X94HAC e 95X 4HACa s 6X 9 4HLOAD s 4 X5 4HLODAD» 5X




2 94HLOAD)

519 FORMAT{26Xy4HSPAN)

520 FORMAT(1X,4HSPAN2X,4H2Y/B3X, 5HLDCAL,4X,5HLOCALo4X,5HLGLAL,4X’5HLDC
1AL s 4X9SHLOCAL 94 X9 SHLOCAL 34Xy SHLOCAL 94Xy SHLOCAL 94X, SHLOCAL 514X, 5HLO
2CAL4X,5HLUCAL)-

521 FORMAT{1Xy4HSTA«y9XSHCIRCU 14Xy SHCIRCUy 4Xy SHCIRCU 94 Xe4HLIFT 25X 4HL
LIFT 3 SXe4HLIFTo5 X 5HPITCH 94X 3 SHPITCH 4 X SHPITCHy 14X 5 4HHALF ¢+ 5X96HLOC
2ATN)

522 FORMAT{30X13HASPECLT RATIO=;F9.5,5Xs 14HPLANFORM AREA=+F9.5,5Xy 14HAV
1ERAGE CHORD=,F9.5//10X21HMEAN GEOMETRIC CHORD=3F9.5,5X459HX LOCATI
20N OF THE LEADING EDGE OF THE MEAN GEOMETRIC CHORD=,F9.5/ 30X39HY

. 3LOCATION OF THE MEAN GEOMETRIC CHORD=,F9.5//)

523 FORMAT{///50X,60HCHORDAL LOAD FACTORS,QT,FOR THE LOAD DUE TO TWIST
1 AND CAMBER)

524 FORMATU15Xy11HRO0T CHORD=,F9.535X,10HTIP CHORD=4F9.5+5Xy 1I5HFOREWIN

1G CHORD=,F9.5,5Xs20HOVERALL TAPER RATIO=4F9.5//745X11HY LE BREAK=,F
29.595Xy 11IHY TE BREAK=,F9.5//25X1LTHX PIVOT LOCATION=F9.59s5X1THY PI
" 3VOT LOCATION=,F9.5,5X,17THZ PIVOT LDCATIUN—:Fg 5//755Xy 19HTE CHORD E
4XTENSION=4FGa5)

525 FORMAT(5F6.04F6.25F6.0)

526 FORMATL///7740X59HLOCATION OF PERIMETER POINTS FOR THE PLANFORM USE
10 AS INPUT)

527 FORMAT(//5X35HNUMBER OF CHORDWISE PRESSURE MODES=,F5.0,5X72HNUMBER
1 OF STATIONS SPANWISE ON A PANEL WHERE PRESSURE MODES ARE DEFINED=
2+F5.0)

528 FORMAT(5X+41HCHORDWISE LOCATION OF CENTER OF PRESSURE=4F9.5,5X,60H
1A.C. IN FRACTION OF CREF MEASURED FROM LEADING EDGE OF CREF=4F9.5/
26Xy 40HSPANWISE LOCATION OF CENTER OF PRESSURE=yF9.5)

529 FORMATIS50X; 9HXLPP= 0,10X,9HYLPP= 0.}

530 FORMAT(57X,12HACASE NUMBER=3F6.0)

531 FORMAT{10Xy L5HCLA PER DEGREE=yF9.595X9315HCMA PER DEGREE=,F9.545X51
LIHCOI/CLA*%2=3F9.55s5X+ 12HCDII/CLAXR2=3F9.5///)

532 FORMAT(52X, THXL= 0ey1l0X;7HY1= 0.)

533 FORMAT(1Xe12¢4F9e53F8.59E1L134FB.54F7,53E11.3,4F9.5).

534 FORMAT(26X, 14+2X4+10F9.5)

535 FORMAT({52Xy3HX2=4F9:5,5Xy3HY2=,F9.5)}

536 FORMAT(52Xy3HX3=9F9:595X93HY3=9FF,.5}

537 FORMAT(52Xy3HX4=9F9.535%X93HY4=,F9.5)

538 FORMAT(14X, 3HADD,6X,5HBAS[C74X15HT07AL14X15HCDEFF:4X:5HCDEFF)4Xv5H
ICUEFF13X,8HCUEFF1LE,lX,SHCUEFFyLE,lX,8HCOEFF1LE112X15HCHDRD,4X,6HM
210CHD)

539 FURMAT(25X5H STA.;5X114 5Xe 14, 5Xy14;5X,I4abX,I4’5XyIéaSXpl415XyI4a
15Xy 14:5%X514)
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540 FORMAT (50X 5HX6 AP=yF9.5,5X,5HY6AP=,F9.5)

541 FORMAT{SXTHREF AR=,F9.52XyL4HREF AREAy SREF=5F9.542Xs L THMOMENT REF
1 POINT=4F9.542X15HREF CHORDCREF=4F9¢542XyIHX LE REF=43F9.5)

542 FORMAT(31Xy 1HNy 6X9s2HLSy9X4H2Y/BL1OX 93HX/Cs7TXy8HDELTA CP,5X, 8HDELTA
1 CP5X,8HDELTA CP/T6Xs3HADD, 9Xs5HBASIC 98Xy SHTOTAL/BTX3THNO LIFT+5X,
29HAT CLDESG)

543 FORMAT(28XyI1433X51446XeF9e5¢5X4F 945 14X3F9514XsF9544X3F945)

544 FORMAT(2E15.8)

545 FORMATI(52X;3HX5=3F9.545Xs3HY5=,F%.5)

546 FORMAT{2X:4HCLA=yF9.592Xs4HCMA=F9. 592Xy 6HCROLL =9F 9454 3Xy20HCL s TWI
1ST AND CAMBER=,F9.5,2Xs20HCM, TWIST AND CAMBER=,F9¢5+2Xy LOHCL DESIG
2N=,F9.5)

547 FORMAT(23Xy THNDO LIFTs1X,9HAT CLDESG1X, 3HADD,6X s5HBASIC 44Xy SHTOTAL
194X 33HADD 6 Xy SHBASIC 34X y5SHTOTAL/SOX 9 THNDO LIFT,1X,9HAT CLDESG,10X,7
2HNQ LIFT,1X,9HAT CLDESG) ;

548 FORMAT{5X,23HLE INBDARD SWEEP ANGLE=,F9.5,5X,32HLE INITIAL OUTBOAR
1D SWEEP ANGLE=,F9.5,5X,30HLE FINAL OUTBOARD SWEEP ANGLE=,F9.5/5X,
223HTE INBOARD SWEEP ANGLE=,F9.5,5X,32HTE INITIAL OUTBUARD SWEEP AN
3GLE=,F9.5,5X,30HTE FINAL OUTBODARD SWEEP ANGLE=,F9.5//5X,40
4HCHANGE IN OUTER PANEL SWEEP ANGLE,DELTA=,F9.5,4Xy26HPIVOT CANT AN
SGLE IN PITCH=3F3.0,4Xs25HPIVOT CANT ANGLE IN ROLL=sF3.0//)

549 FORMATI(S51Xs4HXO6A=3F9.5,4Xe4HYOA=,F9.5)

550 FURMAT(52Xy 3HX6=4F9.5,5X,3HY6=3F9.5)

551 FORMAT{2Xy122HTOTAL WING PLANFORM{MEAN GEOMETRIC CHORD AND ITS LOC
LATION ARE INVALID IF THE PLANFORM HAS A TRAILING £DGE CHORD EXTENS
2I10N)//7) ‘ ‘

552 FORMAT{////55X,20HREFERENCE DIMENSIONS//)

553 FORMAT{(///33%X,72HLOCATION OF PERIMETER POINTS FOR PLANFORM TD BE U
1SED IN THE COMPUTATIONS/40X,5THWHEN NONDIMENSIONALIZED BY THE SEMI
2SPAN RATID GIVEN ABOVE)

554 FORMAT{//50X,26HFOR THE ADDITIONAL LOADING)

555 FORMAT(40X,57HWHERE THE ORIGIN IS AT THE HALF ROOT CHORD,POSITIVE
1X AFT//)

556 FORMAT{52X,3HXT=3F9.5,5Xy3HYT=,F9.5)

557 FORMAT(4El6.8)

558 FORMAT(25Xs 33H{ SEMISPAN AT FINAL OUTBOARD SWEEP,37H/SEMISPAN AT IN
1ITIAL DUTBOARD SWEEP)=3F9.5)

559 FORMAT(10X,31HANGLE FOR ZERO LIFT,ALPHA ZERDO=,F9.5,15X,44HPITCHING
1 MOMENY COEFF. AT ZERO LIFT,CM ZERG=,F9.5/30X,53HRO0T BENDING MOME
2NT COEFFICIENT AT ZERD LIFT,CBMROOT=3F9.5) '

INPUT DATA




OO0

IF THE WING DOES NOT HAVE A LEADING EDGE BREAK SET B1RAT AND CHI
EQUAL TO ZERO

IF THE WING DOES NOT HAVE TRAILING EDGE BREAK SET B2RAT AND PSI
EQUAL TO ZERO

IF THE WING DUES NOT HAVE A VARIABLE_SNEEP OUTER PANEL SET DELT,
XP AND YP EQUAL TO ZERQO

IF THE SPAN LOADING IS TD BE SYMMETRICAL SET THE SYM CODE EQUAL T0O

ONE, IF ANTISYMMETRICAL SET THE SYM CODE EQUAL TO TWO

IF THE WING HAS A TRAILING CHORD EXTENSION SET AJTEST EQUAL TO
TW0. THIS WILL BASE ALL OF THE AERODYNAMIC COEFFICIENTS ON THE
PLANFORM OF THE OUTER PANEL EXTENDED 70O THE ROOT

SET CLDESG EQUAL TO ONE UNLESS A PARTICULAR VALUE OF THE LIFT
COEFFICIENT WOULD BE USEFUL IN SCALING THE LOADING DISTRIBUTION

IF THE WING HAS TWIST AND/OR CAMBER SET THE TWADCM CODE EQUAL 1O
UONE. OTHERWISE SET IT EQUAL TO ZERO

READ(5,500) ARsCHI,ALAMD,PSI,B1RAT,B2ZRAT

IF{EDF,5) 10,45

READ{5,500) TAPERZDELT,XP,YP,CHDEXT ,MACH

READI55525) CASE,SYMsCSTA,SSSTA,AJTEST 4CLDESG, TWADCM

VARIBLE SWEEP GEOMETRY PROGRAM

PI=3.14159265
RAD=180./PI
QBAR=1.00
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BO=1.0
YMIN=1.0
YMAX=1.C
YMAX1=1.0
SIGM=0.
RHH=0,
P=0.

CHDEXX=CHDEXT
BETA=SQRT{1.-MACH*%2)
ISYM=SYM

JMAX=CSTA

ISSST=$SSTA
NMAX=2%1S55T-1
NNTI=ISSST+1
JKMAX=JMAX®ISSST
JTEST=AJTEST
NTWACM=TWADCM+1.

ITTU=1

CHI=CHI/RAD

ALAMD=ALAMD/RAD

PSI=PSI/RAD

DEL TA=DELT/RAD

SIGMA=SIGM/RAD

RHO=RHH/RAD

TANC=TAN{CHI}

TANL=TAN{AL AMD)

TANP=TAN{(PSI)

TANDE=TAN{(P1/2.+DELTA}

B1=BIRAT*BO

82=B2RAT*80 :
CR=BO*(4./AR-B2RAT*TANP-TANCH* (B1RAT#(BLRAT-B2RAT—1. ) )-TANL*
1IB1RAT* [B2RAT-B1RAT+1.)-B2RAT) ) *(1./{B2RAT*{Lo—~TAPER)}+{1.+TAPER)))
OMEGA=ATAN {(l./1{1.-B2RAT))*{(TAPER-1.) *{(CR/BO)+BIRAT*{TANC~TANL)
1-B2RAT*TANP+TANL) )

TANO=TAN{OMEGA)

EOMEG=UMEGA+DELTA

ALAME=AL AMD+DELTA

TANE=TAN{EOMES)

TANA=TAN (AL AME)

CR=CR4+CHDEXT




X2=_'CR/ 2-

¥2=0.00

12=0.00

X3=—CR/ 2.+31%TANC
¥3=81

13=0.00

X4=~CR/ 2. ¥B 1 ¥ {TANC—-TANL )+B80%TANL
Y4=80 ‘
L4=0,00
X5=CR/2.+B2%{ TANP-TAND) +BO*TANO-CHDEXT
Y5=80

75=0.00
X6A=CR/2.+B2%TANP
YoA=B2

L6A=0.00
X6=X6A-LHDEXT
Yo=Y6A

16=0.00

X7=CR/2.

Y7=0.00

L7=0.00

X2PP=X2

Y2PPp=Y2

12PP=12

X6AP=X6A

Y6AP=Y6A

I6AP=76A

X7PP=XT7

YIPP=YT7

27PP=17
IF{DELTALEQ .0} GO TO 360

X3PP=XP+(X3—~XP) *¥COS{SIGMA)*COS(DELTAY+{Y3~YP)*LOS{RHD)I#SINI{DELTA)
1+(23-ZP)*(COS{SIGMA)*SINIRHO)*SIN{DELTA)-SIN(SIGMA)*COS{RHO))
Y3PP=YP—{X3—-XP)*(LOSISIGMAI*SIN({DELTA)+{Y3~-YP)*COS(RHO)*COSIDELTA)
1+(Z3-2P)*(COS(SIGMA)* SIN(RHOI*COS{DELTA)+SIN(S IGMA)*SIN{DELTA))
Z3PP=(X3—-XP }*SIN{SIGMA) *COS{RHO)-{Y3-YP }*SIN(RHO)

1+4(Z3—-7ZP)*COS(SIGMA)*CUS {RHO ) +ZP

X4PP=XP+ {X4—-XP) *COS{SIGMA)*COS(DELTA) +( Y4—YP)*COSIRHO)*SINI(DELTA)
1+4124~2P )% {COS{SIGMA ) *STN{RHOIASIN(DELTA)-SIN(SIGMA)*COS(RHO))
Y4PP=YP—{X4—XP) *COS{SIGMA}*SIN(DELTA) +{Y4—YP)#COS{RHO)*COS(DELTA)
14(Z4=-7P)*{COS{SIGMA)* SIN{RHO}I*COS{DELTA)+SIN{SIGMAI*SINIDELTA))
24PP={X4~XP ) *SIN{SIGMA)*CUS (RHD)-(Y4—YP }¥SIN(RHO)

1+{Z24—ZP)*COS{SIGMAY*COSIRHO)+ZP
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22

208
209

210
211

212
213

214
215

216
217

218
219

220

221

XSPP=XP+{X5—XP) *COS{SIGMA)*COS(DELTA)+(Y5-YP)*COS{RHO)I*SINI{DELTA)
1+(Z25-7ZP ) *(COS{SIGMA }*SINIRHO)2SIN{DELTA)-SIN{SIGMA)*COS(RHO})
Y5PP=YP—={X5-XP) *COS{SIGMA)*SIN(DELTA}+{Y5-YP)*COS(RHOI*COS{DELTA)
1+#{Z5-7P)*(COS(SIGMA)* SIN(RHO)*COS{DELTA}+SIN(S IGMA)*SIN(DELTA)})
Z5PP=(X5-XP ) *SINI{SIGMA)*COS (RHO)—{YS5~YP )% SINI{RHO)
1+(25-ZP)*COS{SIGMA) #*COS (RHO ) +ZP

X6PP=XP+ (X6~ XP)*CUS(SIGMA)*CDS(DELTA)+(Yb—YP)*COS(RHO)*SIN(DELTA)
1+{Z26-7IP)*{COS(SIGMA)XSINIRHO)I*SIN{DELTA}-SINI(SIGMA)*COS{RHO))
Y6PP=YP—(X6—XP)*COS{SIGMA)R*SINIDELTA)I+{ Y6—YP)*COS(RHO)*COS{DELTA)
14{Z6—~ZP)*{COS{SIGMA)* SIN(RHO)*COS{DELTA)+SIN{S IGMA)*SIN{DELTA))
L6PP={ X6~ XP)*SIN(SIGMA)*CUS(RHG)—(Yb—YP)*SIN(RHO)
14(Z26-72P}2COS{SIGMA)*COS{RHO )} +ZP

IF{{Y3-Y2PP),EQ.0.) GO TO 208

A2PP=(X3 -X2PP)/{Y¥Y3 -Y2PP)

GD TO 209

A2PP=0,

IF{{Y6—YTPP).EQ.0.) GO TO 210

ASPP=(X6 ~-XTPP)/iY6 -YTPP)

G0 10 211

A6PP=0,

IFL{Y4PP-Y3PP}.EQ.0.) GO TO 212
A3PP={X4PP-X3PP)/(Y4PP-Y3PP)

GO 10 213

A3PP=0.

IFL{Y5PP-Y6PP).EQ.0.) GO TO 214
ASPP={X5PP-X6PP )/ (YSPP-Y6PP)

GO TO 215

A5PP=0.

IFL{(X3~ XZPP)**Z+(Y3—Y2PP’**2).tQ 0.) GO TO 216
G2PP={13 -Z2PP)/U{X3 —X2PP)%*%2+{(Y¥Y3 -Y2PP)%%2)}%%*.5
GO TO 217

G2PP=0.

IFLUIXTPP-X6) ¥k 24 {YTPP-Y¥6)%%2),EQ.0-) GO TO 218
GoPP={26 —Z27PP)/{IXTPP-X6 )*k2+(YTPP-Y6 )¥%2}%%.5
GO 70 219

G6PP=0,

IF{{A3PP-A2PP).EQ.0.) GO TO 220

X3NP= {A3PP*X2PP—-A2PP*X4PP+A2PPXA3PP*{Y4PP-Y2PP))/{A3PP-A2PP)
Y3NP= (X2PP—X4PP+A3PPXY4PP-A2PPXY2PP)/(A3PP-A2PP}

GO T0o 221

X3INP=X2PP

Y3NP=Y2PP

L3NP={{ XINP~X2PP ) ¥% 2+ {YINP-Y2PP ) ¥%2 ) ¥%,5%G2PP+12PP




222

223

342

411

410

IF{ (A6PP-A5PP) . EQ.0.) GO TO 222

GO0 10 223
X6NP=XTPP
YONP=YTPP

ZONP={( ( XOENP—XTPPI** 2+ {(YONP-YTPP ) %2 ) %%, 5%G6PP+ZTPP

IF{CHDEXT.EQ.0.) GO TO 342
XONP=X6PP+{Y6-YHPP) *ASPP
YoNP=Y6
ZONP={X6AP-X6NP ) ¥{76A-126)/{ X6A—-X6)+16AP
IF{Y4PP.GE-Y5PP) GO TO 411
IF(Y4PP.LT.Y5PP) YMAX=YSPP
YMAX1=YMAX

GO TO 410

YMAX=Y4PP

YMAX1I=YMAX

X2PP=X2PP/YMAX
Y2PP=Y2PP/YMAX
12PP=72PP/YMAX
X3NP=X3NP/YMAX
Y3NP=Y3NP/YMAX
Z3NP=Z3NP/YMAX

X4P P=X4PP/YMAX
L4PP=74PP/Y MAX
X5PP=X5PP/YMAX
I5PP=15PP/YMAX
X6AP=X6AP/YMAX
YoAP=Y6AP /Y MAX
L6AP=L6AP/YMAX
X6NP=X6NP/YMAX
Y6NP=Y6NP/YMAX
LGNP=Z6NP/YMAX
XTPP=XTPP/YMAX
YTPP=YTPP/YMAX
LTIPP=LTPP/YMAX

XP=XP/YMAX

YP=YP/YMAX

LP=1P/YMAX

CR=CR/YMAX

Y4PP=Y4PP/YMAX
Y5PP=Y5PP/YMAX

CHDEXT=CHDE XT/YMAX

" X6NP= (A6PP#XS5P P-ASPPEXTPP+ASPP*A6PP*(YTPP~Y5PP )}/ ( A6PP-A5PP)
Y6NP=(X5PP~XTPP+A6P PXYTPP~ASPP*Y5PP )/ (AGPP-ASPP)
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24

765

167

766

1050
1051

362

IF(ABS{ALAME-CHI}-GE.0.000174) GO TO 765
X3NP=X2PP

Y3NP=Y2PP

Z3NP=22PP
IF{ABS{EOMEG-PSI)«GE.0.000174.0R.CHDEXT.NE.0.0) GO 1O 767
X6NP=XTPP

YONP=YTPP

Z6NP=ZT7PP

X6AP=XTPP

Y6AP=YTPP

L6AP=LTPP

IF{CHDEXT.NE.D.D0) GO TO 766

X6AP=XTPP

Y6AP=YTPP

I6AP=ZT7PP

IFLY6AP.EQ. YONP) GO TO 1050

CHDEXX=0.0

GO TO 1051

CHDEXX=X6AP—X6NP

SADD=CHDEXX*Y6NP.

YMAX=1.00

YMIN=AMIN1(Y4PP,Y5PP)

B1RAP=Y3NP

B2RAP=Y&NP

IFUYONP-YTPP) 362,361,361

X6NP1=X6NP

Yo6NP1=Y6NP

ZONP1=7Z 6NP

X6NP=X6NP1-Y6ENP L*TANE

Y6NP=0. 0000000 _
TANU={Z6NPL—-Z5PP ) /{ (XONPL—X5PP) *%2+ {YONPL-Y5PP ) ¥%2) %, 5
Z6NP= ZO6NPL-{ {XO6NP-XO6NP 1) %2+ (YONP-YONP 1) #%2 ) %% ,5%T ANU
CR=X6NP—-X2PP

ORIGNN={ X6NP-XTPP)/ 2.

X2PP=X2PP-0ORIGNN

X3NP=X3NP-ORIGNN

X4PP=X4PP—-ORIGNN

X5PP=X5PP-ORIGNN

X6NP=X6NP-ORIGNN

X6AP=X6AP-0ORIGNN

X7PP=0.00

B2RAP=0.00

TANP=0., 000000




co0 o

360

361

G0 Ta 361

X3NP=X3

Y3NP=Y3

Z3NP=13

X4PP=X4

Y4PP=Y4

14PP=14

X5PP=X5

Y5PP=Y5

15PP=15

X6NP=X6

Y6NP=Y6

16NP=16

SADD=CHDEXX*Y6NP

B1RAP=Y3NP

B2RAP=Y6NP

TANOP=TANE-TANP

TANOL=T ANE~TANA

TANOC=TANE-TANC

TANLC=TANA-TANC

TANLP=TANA-TANP

TANPC=TANP-TANC

IF(Y4PP .GE.Y5PP) XCBLEM=
L{CR+Y3NP#TANLC-Y6NP*TANDP+Y SPP*TANOL ) *{ Y4PP#{—CR/2.~Y3NP*TANLC)
24(Y4PPH+YSPP ) /2. ¥ Y4PPRTANA-[—~CR/2.~Y3NP*TANLC ) )—(Y4PP*%2
34Y4PPRYSPP+YSPP¥%2) *TANA/ 3. )

IF(Y4PP .LT.Y5PP) XCBLEM=

1 (CR+Y3NP*TANLC- Y6NP*TANOP+Y 4PP*TANOL ) %( Y5PP % (—CR/2.—Y3NP#TANLC
2+Y4PP*{ TANA-TANDE) ) +{Y5PP+Y4PP) /2. % (YSPP*TANDE—(-CR/2.~Y3NP*TANLC
34Y4PP#( TANA—TANDE) ) )=1./3.% ( YSPP*%2+Y5P P¥Y4PP+Y4PP*%2) ¥TANDE)
CR=CR-CHDEX X

$=2 & (~ Y3NP#£ 25 TANLC/ 2. + YONP®#2 5T ANOP /2 o + YMIN¥ ( CR+Y 3NPXTANLC
L-Y6NP*TANOP +YMIN®TANOL/ 2. ) + SADD + :

2 LYMAX=YMIN) /2% {CR+Y3NP®TANLC~Y6NP*TANOP+YMIN*TANOL ))
CR=CR+CHDEXX

CBAR,XCBAR, AND YCBAR ARE NOT VALID FOR A DISCONTINUOUS TRAILING EDGE

YCBAR= 2./75%{CR/2.% YMIN %*%23Y6NP -*%3%T ANOP/6.~Y3NP*%¥3%TANLC/6.
L+YMIN#% 2% (YMIN/ 3. % TANDL+Y3NP/2. % TANLC—YONP/2.¥TANOP)
2+{YMAX+ 2. XY MIN) # {YMAX~YMIN) /6., % {CR+Y3NP ¥TANLC-YONP*TANOP

25




OGO OOO0O0

26

3+YMIN®TANOL ) )
CAV=S/(2.%YMAX)
[IF{BIRAP-BZ2RAP) 303,304,304

303 CBAR=2./S*{CR¥%2%YINP+CR¥YINP*k 2% TANPC+ YINP**3%XTANPC*%2/3, +

LICR+Y3NPRTANLC) %25 (YONP-Y3NP )~ (YONPX#2—Y3NP %2 )% {CR+Y3NP*TANLC ) *
2TANLP+{YONP**3-Y3NP*¥*3 ) ¥TANLP*%2/3. + ]
3{CR+Y3NP*TANLC-YONP*TANOP ) #2%(YMIN=YONP ) + [ YMIN®%2-YONP¥%2) *TANOL %
4{CR+YINPH*#TANLC-YONP*TANDOP )+ { YMIN%%3—YONP*%3) «TANOL ¥%2/3.+
S{YMAX-YMIN) /3 % (CR+YINPETANLC~-Y6NPXTANOP+YMIN*TANOL ) %%2)

XCBAR=2 . /S*(—YMIN/2 . *CR&E¥2+ LR/ 2. % (1. 5%YINP* %24 TANLC-YONP*¥2%TANOP
1724 YMINHE2% (3, 4TANA-TANE)/2.-3 . 04YMINXYINP*TANLC+HYMINXYLENP*
2TANGCP) +YINP #¥3%TANLC*{2 . *TANA—4. ¥TANC+TANP } /6. + YONP *% 34 TANAXTANOP /
36+ YMIN®* 3k TANAYTANOL/3 .~ Y3NP*E2XYMINSTANLC*%2+ (YMINFYINPXYONP
4—Y3NP/2  ¥Y6NP¥%2 } T ANOP*TANLCHYINP/ 2. %Y MIN¥% 2% TANLC ¥{ 2 . *TANA-TANE)
5—YONP/2 . ¥YMIN¥E2¥TANAXTANOP +
6XCBLEM )

GO0 70 301

304 CBAR=2./S¥(CR*%2%XY6NP+CR¥YONPH*2%XTANPCHYSONP*x3TANPC*%2/3. +(CR

1-YONP%TANOP ) %42 % [ YINP—Y6NP ) +{ CR—YONP*TANOP )% { Y INP %% 2—-YENP*% 2}
2XTANOCH ( Y3NP*%3—~YONP*#3 }xTANOC*%*2/3, +
J{CR+YINPATANLC—YONP XTANOP ) ¥ %2%( YMIN-Y3NP} +{CR+Y3NP*TANLC-YONP*
4TANOP)*TANOLR(YMINK¥2-Y3INP¥42) + (YMIN® 3-YINP**3)*TANOL*%2/3, +
S5{YMAX=YMIN} /3% {CR+Y3NP*TANLC-YSENP:*TANOP+YMINXTANOL )%%*2)

XCBAR=2 o /S¥{~YONP/2 o ¥CR¥¥2+YONP*%2/ 2. ¥{ CRETANC—CR/ 2. *TANPC ) +YONP **

13/3 . %TANC*T ANPC~ {Y3NP-YONP)I%CR/2 « *{CR-YONPETANOP }+ (Y 3NP¥*2~
2YENP*%2} /2, ¥{—CRETANOC/ 2. +TANC*{CR-YHNP ¥ TANOP ) ) +{ YBNP*%3-YONP¥%3) /
33.% (TANC#TANOC) + {YMIN-Y3NP) ¥ ([CR+YINP*TANLC~YONP*TANOP) *{—-CR/2

4o—Y3NPH*TANLC) I+ { YMINZX%2-Y3INP%%2)/ 2., ¥*{ TANAX{ CR+Y3NP*TANLC-Y6NP*TANO
SP)+TANDL*¥{-CR/2.—Y3NPXTANLC ) ) +{YMIN%%3-Y3INP*%3) /3, *TANA¥TANOL+
6XCBLEM )}

301 ARN=4.%*YMAX%%2/5

ARB=ARN#*BETA
CR=CR/BETA

THE FLAT PLATE ANGLE OF ATTACK,CONST{JK,1),JS SET EQAUL TO ONE

RADIAN

DO 2 JK=14JKMAX
2 CONST(JK41)=4.060000000




OOOOOO0-

1002
1003

1004

THE LOCAL ANGLE OF ATTACK DUE TO TWIST AND/OR CAMBER,CONST{JK,2),
ARE EITHER READ IN OR ASSIGNED A ZERO VALUE HERE DEPENDING ON THE
VALUE OF THE TWADCM CODE

IF{NTWACM.EQ.1) GO TO 1002
READ(5,515) {CONST{JKs+2),JK=1,JKMAX)
DO 8 I=1,JKMAX
CONST(T,2}=4.%CONST(I+2)

GO TD 1004

DO 1003 JK=1,JKMAX

CONST{JK+2)=0.0

CHIB=ATAN{TANC/BETA)

ALAMB=ATAN{ TANA/BETA]

PSIB=ATANITANP/BETA)

OMEGB=ATAN{ TANE/BETA)

TANCB=TAN(CH18)

TANLB=TAN{ALAMB)

TANPB=TAN(PSIB)

TANOB=TAN(OMEGB)

TANLCB=TANL B-TANCB

TANLPB=TANL B—~TANPB

TANPCB=TANP B-TANCE

TANGCB=TANOB—-TANCB '

TANOLB=TANOB-TANLB

TANOPB=TANOB-TANPB

ETA{ISSSTI=0.0

Y(ISSST)=0.0

DO 7 NP=NNII,NMAX

ANP=NP

ETAINP)=SIN{(ANP—-SSSTA)*PI /(2.0%SSS8TA)})
Y(NP)=ETA{NP}

CHDOSUB=0.

IF{ETA(NP) e GTo{YONP—=0.10) sAND.ETA(NP) cLE.YONP.AND.CHDEXXsNE <O, )
1CHDSUB=CHDEXX*( 1.~( YONP-ETA(NP))/.10) /BETA
IF{ETA(NP) - GToYONP AND.CHDEXXoNE.O.) CHDSUB=CHDEXX/BETA
IF{LY3NP.GE.Y6NP) GO TO 307
IF{ETAINP).GE.Y3NP) GO TO 309
CINP)=(CR+ETA(NP)*T ANPCB-CHDSUB) /2.0
DINP)=ETA(NP)*(TANPB+TANCB)/2.0-CHOSUB/ 2.0

27




28

DIFF3=ETA(NP)~-0. .
312 IF(ITTU.NE.2) GO TO 314
TUSX=NP-1
JUST=NP-2
CLIUSX)=(10..*C{TUSX }+2.%C{IUST))/12.
DEIUSX)={10.*D( IUSX)I+2.%D{IUST))/12,
ITTU=1
314 IFIDIFF3.1lT«0+4e0RDIFF3.6T..01) GO TO 323
ITTU=2
323 IF{NP-NNII) 7,647
309 IF(ETAINP).GE.YO6NP) GO TO 327
CINP)=(CR+Y3NP*TANLCB-ETA{NP)*TANLPB—CHDSUB} /2.0
DINP)={—-Y3NP#TANLCB+ETA(NP)}*(TANPB+TANLB)—-CHDSUB}/2.0
DIFF3=ETA(NP)-Y3NP
GO TO 312
327 IF{ETAINP).GE.YMIN) GO TO 331
CINP)=(CR+Y3NP*TANLCB-YONP*TANOPB+ETA{NP ) *TANCL B—CHDSUB) /2.0
DINP)=(—Y3NP*TANLCB-YONPX*TANOPB+ETA(NP )% (TANOB+TANLB)-CHDSUB)/2.0
DIFF3=ETAINP)-Y&NP
GO TO 312
331 IF{YMIN.EQ.Y5PP) GO TO 340
CATY4= CR+Y3NP*TANLCB—Y6NP*TANOPB*Y4PP*TANULB—CHDSUB
DATY4=X4PP/BETA+CATY4/2.
CANP)=.5*{CATY4~CATY4X(ETA{NP}-YMIN)/{YMAX-YMIN))
DINP)=DATY4+{X5PP/BETA-DATY4)*( ETAINP )-YMIN)/(YMAX—-YMIN)
DIFF3=ETA(NP)-YMIN
GO TO 312
340 CINP)=(Y4PP-ETAINP))/(2.0%{Y4PP-Y5PP)) *(CR+Y3NP*TANLCB-YO6NP
1*TANOPB+Y5P P*TANOLB—CHDSUB}
DATYS5={-Y3NPH*TANLLCB~-YONPTANOPB+YSPP*{TANLB+TANOB)-CHDSUB} /2.0
DINP)=DATYS +{X4PP/BETA-DATYS)*{ETAINP)- YMIN)/(YMAX—YMIN)
DIFF3=ETA(NP)-YMIN
GO T0 312
307 IF{ETAINP).GE.Y6NP) GO TO 311
CINP)=(CR+ETAINPI*TANPCB-CHDSUB)/2.0
DINPI=ETAINP)*{TANPB+TANCB)/2.0-CHDSUB/ 2.0
DIFF6=ETA(NP}-0.
313 IF{ITTU.NE.2) GO TO 316
TUSX=NP-1
IUST=NP-2
CLIUSX)=(10.*#C{IUSX)+2. *C(IUST))/IZ.
DUIUSX)={10.%DLIUSX)+2.%D(IUST))/12.
ITTU=1




316

325
311

329

333

346

6

7

187

IF(DIFF6..T+0..0R.DIFF6.6T..01) GO TO 325

ITTU=2

IF(NP-NNII) 7,647

IF(ETA(NP).GE.Y3NP) GO TO 329
CUNP)=(CR-Y6NPETANOPB+ETAINP) #T ANOC B=CHDSUB) /2. 0
DINP)={~Y6NP*TANOPB+ETA{NP) *{ TANOB+TANCB)~CHDSUB) /2.0
DIFF6=ETAINP)-Y6NP

GO TO 313

IF(ETAINP) . GE.YMIN) GO TO 333 .
CINP)={CR+Y3NP*TANLCB-Y6NP*TANOPB+ETA (NP )% (TANDLB)-CHDSUB) /2.0
DINP)={—Y3NPXTANLCB~YGNP*TANOP B+ETA (NP) %[ TANOB+TANLB)~CHDSUB) /2.0
DIFF6=ETAINP)-Y3NP

GO TO 313

IF(YMIN.EQ.Y5PP) GO TOQ 346 ]
CATY4=CR+Y3NP%T ANLCB—Y6NP*T ANOP B+Y4PP*T ANOLB-CHDSUB
DATY4=X4PP/BETA+CATY4/2.
CINP)=.5%(CATY4~CATY4%(ETA{NP)~YMIN)/ (YMAX=YMIN))
DINP)=DATY4+(X5PP/BETA-DATY4) = (ETA(NP)-YMIN)/ {YMAX—YMIN)
DIFF6=ETA(NP)-YMIN

G0 TO 313

CINP)={Y4PP—ETA(NP) )/ {2.0%(Y4PP—YS5PP) ) *(CR+Y3NP*TANLCB-Y6NP
1#TANGPB +Y5P P%TANOLB~CHDSUB)
DATY5=(—Y3NP*TANLCB-Y6NP*TANOPB+Y5P P% (T ANLB+TANGB ) —CHDSUB) /2.0
DINP)=DATY5+{X4PP/BETA-DATY5)*(ETA(NP )-YMIN}/ (YMAX-YMIN)
DIFF6=ETAINP)-YMIN

GO TO 313 _

CUISSST)=(5.%CR+2.%CINNIT)) /12,

D(ISSST)=D{NNII)/6.

CONTINUE

DO 187 N=NNII,NMAX -

KSU=NMAX+1-N

ETATKSU)=-ETAIN)

YIKSUI==Y(N)

C{KSUI=CIN)

DIKSU)=DIN)

CONTINUE

CHIT=RAD*CHI

ALAM=RAD*AL AMD

ALADL=RAD*ALAME

PSIBB=RAD*PSI

OMEG=RAD*OMEGA

EOMG=RAD*EOMEG

CR=CR*BETA

29
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OO0

CTB=(X5—-X4)} /YMAX]

TAPER=CTB/CR

CFB=Y3NP*TANC
WRITE INPUT DATA

WRITE (6,501) .
WRITE{6,509) CASE,SYMsMACH
WRITE(69514)

WRITE (64527) CSTA,SSSTA
WRITEL64510)

WRITE(645526)

WRITE(6,4555)

WRITE{6,532)

WRITE(6+535) X24Y2
WRITE(64536) X3,Y3
WRITE(64+537) X4,Y4
WRITE(64545) X5,5Y5
WRITE(6,550) X6,4Y6
WRITE(65549) X6A,Y6A
WRITE(649556) XT4Y7
WRITE(6,510)

WRITEL6,558) YMAX1
WRITE(65510)

WRITE(64553)

WRITE(6,555)

WRITE(6,529)

WRITEL63503) X2PP,Y2PP
WRITE(6,504) X3NP,Y3NP
WRITE(6,505) X4PPsY4PP
WRITE(645506) X5PP,Y5PP
WRITE(6,507}) X6NP,Y6NP
WRITE(64540) X6AP;Y6AP
WRITE{(65508) XTPP,YTPP
WRITE(6,510) '
WRITE(645551)

WRITE(6,522) ARNsS+CAV,,CBAR,XCBAR,YCBAR
WRITE(65548) CHII ALAM, ALADL,PSIBByOMEG,EOMGyDELT »SIGMeRHH
WRITE(6,524) CR,CTB,CFB,TAPER,BLRAP ;B2RAP¢yXPYP 2Py CHDEXX




coe

OO0

400

401

TO DETERMINE WHAT REFERENCE DIMENSIONS TO USE

IF{JTEST.NE.1)
CREF=CBAR
YREF=YMAX
SREF=S
XLREF=XCBAR

REFPT=XCBAR+CBAR /4.

ARNN=ARN
G0 T0 401

CRSW=CTB-{TANO-TANL } /YMAX1

TAPRSW=CTB/ CRSK

CREF=(2 *CROSW/3.)*( Lo +TAPRSW+TAPRSW#%2) /{1. +TAPRSH)

YREF=1./YMAX1

SREF=(CTB+CRSW) /YMAX1

G0 TO 400

XLREF=2./SREF*{—CRSW*%2/ (2, %YMAXL)—CRSW/ (2. ¥YMAXL*%2)%{ {TANO~-TANL

11/72.~TANL)+TANL/ (3. %¥YMAX1%%3 )% {TANO-TANL) )} +{X4—-Y4*TANL)/YMAX]
2+CRSW/2.
REFPT=XLREF+CREF/4.

ARNN={2./YMAX1) %%2/SREF

MAIN PRUGRAM

DO 3 NTR=1,41

VE {NTR)=0.0
B {NTR)}=0.0
CHDLD (NTR)=0.0
GAMMA (NTR)=0.0
CLL {NTR)=0,0
CHOLDT(NTR)=0.0
ZICP {NTR}=0.0
LOAC (NTR}=0.0
SLC. (NTR} =0.0
BLDT {NTR)=D.0
BSPLDT(NTR) =0.0
cLB {NTR}=0.0
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590

12
14

CHDLTO(NTR) =0.0

CLLTOT{NTR)=0.0

GAMMAT(NTR) =0.0

GAMTMAINTR)=0.0

ZICTP {NTR)=0.0

LOACT (NTR)=0.0

ZICTPTINTR)=0.0

LOACTO(NTR)=0D.0

AMU (NTR}=0.0

AMUT (NTR})=0.0

AMUTOT(NTR} =0.0

ALPHAT(NTR)=0.0

CONTINUE

DO 590 NIR=1,41

DO 590 NTR=1,41

SA{NIRyNTR} =0.0

DO 78 KS=1,JMAX

PKS=KS
PHI{KS)=(2.0%PKS*P1)/{2.0%CSTA+1.9)

DO 78 MU=ISSSTyNMAX
JK=(KS—2}*ISSST+NU+1

ANU=NU

DO 14 N=1,NMAX

AN=N
VE(N)=COS({{AN-SSSTAI*PI)/7{2.0%5SSTA))
SAINyN)=4.7/{2.%SSSTA)*VE(N)

NNUD=TIABS (N-NU)

IF(NNUD.NE.DO) GO 70 9
BIN)=(2.0%555TA) /{4 .0%COS{{ (ANU-SSSTAI*PI)/{2.0%555TA)))
GO TD 14

IF(MODINNUD »2).EQ.0) GO TO 12
BIN)=VE(N)/ {{2.0%SSSTA)*{ETA{N)-Y{NU) }%%2)
GO TO 14

B(N)}=0,0

CONTINUE

DO 589 NP=ISSST,NMAX

NPNUD=1ABS({NP-NU)

IF{NPNUD.EQ.O)} GO TO 589
IF{MOD(NPNUD,2).EQ.Q0) G0 TO 589
SAINUsNP}=2.0%B{NP) /SSSTA*COS{{ANU-SSSTA)*PI/(2.0%555TA))
IT=NMAX+1~-NU

ITT=NMAX+1-NP
SAINUITT?3=2.0%b6(ITT)/SSSTA*COS({ANU-SSSTA)I *¥P1/(2.0%SSSTA))




OO0

589

18
19
20

21

25

28
29

SALITSNP)=SAINU,ITT)
SA{ITLITT)=SA(NU,NP])
SA{NP,NU}=SA(NUsNP)

SALITT,IT)=SA{NU,NP)

CONTINUE

DO 78 J=1,JMAX

Ad=J

DO 30 N=1,NMAX

AK=0,0

AN=N

IF{N.NE.NU} GO TO 16

IF{J.EQ.1) GO TO 18

IF{J-2) 20419,20

AK=2.0%PHI{KS)+2.0% SIN(PHI(KS)})

G0 10 21

AK=PHI(KS)~.5% SIN{2.0%PHI(KS))

GO TO 21

GA= (SIN{(AJ=2.0)(PHI{KS)})I/{AJ-2.0)

AK=GA~ (SIN({AJI*(PHI(KS})))/AJ

PARTL=B{N)*AK

A=0.0

DO 25 NUP=1,NMAX

NUPNU=I ABS{NUP-NU)

IFINUPNU.EQ.O) GO TO 25

IFUMODINUPNU,2) .EQ.0) GO -TO 25
SSND=ABS(Y{NU)—ETALINUP})

IF{SSND.EQ.0.} GO TO 25

ANUP=NUP

UURR=ANUP-SSSTA

A=A+ { (COS({UURR*PI)/{2.0%SSSTA) ) }*%2) *ALOG{SSND}
CONTINUE

IF{J.NE.1}) GO TG 28
DF(1)==1.0/{2.0%{SIN{{PHI(KS))/240) )*(SINI{PHI(KS)}/2.0))})
GO TO 29 .

DF{JI={AJ-1.0)* {(LOS({AJ-1.0)%[PHIIKS))))

VL =1.0/{{{CIN) I %%2 )%2.0%SSSTAXVE(NI*SIN(PHI(KS)))
AL{JyN)=VLEDF{J )% (( 225%SSSTA)*( 1.0~-2. 0% (VE(N)*%¥2)—~ALOG{4.0) )-A) +PA
1RTL

GO TO 30

CHORDAL INTEGRATION SUBROUT INE
SOLVES FOR THE CHORDAL INFLUENCE FUNCTION VALUES
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16 XSUB=-C {NU)*COS(PHIIKS))+DINU)
YSUB=Y{NU)
ETASUB=ETAI{N)
CSUB=C(N)
DSUB=D{N)
GO TO (3514352,353135443569357,358,359,1070,1071) 5J
1071 CALL GAUSS{0.4PI;3,S5UML0,FOFT10)
AK=SUM10
G0 TO 355 ,
1070 CALL GAUSS{0.,PI+3,SUM9,FOFT9)
AK=SUM9
GO TO 355
359 CALL GAUSSIO.,PI,3,S5UM8,FOFTS)
AK=SUM8
GO TO 355 ,
358 CALL GAUSS(0.yPI1+3ySUMTFOFTT)
AK=SUMT
. GO TO 355
357 CALL GAUSS({0.,PI,2,SUM6,FUFT6)
AK=SUM6
© 68 TO 355
356 CALL GAUSS{0.4PI,2,SUM5,FOFT5)
AK=SUM5
GO TO 355
354 CALL GAUSS{0.+PI:23SUM4FOFT4)
AK=5UM4&
GO TO 355
353 CALL GAUSS(0.3P1,25SUM3,FOFT3)
AK=SUM3
GO TO 355
352 CALL GAUSS{0.3;P1,2,SUM2,FOFT2)
AK=SUM2
GO TO 355
351 CALL GAUSS{0.sPI,2,SUML,FOFT1)
AK=SUM1

355 AL{JyN)=—B{N)*AK
30 CONTINUE
D0 78 NP=ISSST,NMAX
I={J-2) *ISSST#+NP+1



OO0 OO0

17

73

75
78

821

760

751

150

IF(NP.EQ.ISSST) GO TO 73
NR=NMAX+1-NP

IF{ISYM.NE.1) GO YO 77
SUML(JKsT)=AL{J s NP)+AL(J4NR)
GO TD 78 '
SUML{JK s 1)=ALLJ NP} -ALTJ,NR)
GO 10 78

IFLISYM.NE.1) GG TO 75
SUML(JK,1)=AL(JyNP)

GU TO 78
SUML{JK,1}=0.00000000
CONTINUE

MATRIX SCLUTION SUBPROGRAM

SOLVES FOR CHORDAL LOAD MODIFICATION FACTORS Q AND QF

CALL MATINV {SUML,JKMAX,CONST,2,DETERM,IPIVO, INDEX, 100, ISCALE}

DO 821 J=1,JMAX

DO 821 NP=T1SSST,NMAX
IXX=(J=-2)+ISSST+NP+1

QT{J NP )=CONSTUIXX,2)}*QBAR
QUJ+NP) =CONST{IXXy1)}*QBAR

DU 760 N=1, NMAX

CIN)=C{N)*BETA

DINI=D{N)*BETA

DO 439 J=1,JMAX

DO 150 NP=ISSST,NMAX

IF(JMAX.GE.2) GO TO 751

Q{2 4NP)=0.0

QT(2,NP)=0.0 ,
CHDLDI(NP)=PI*{Q(1,NP)+.5%Q(2,NP))
GAMMAINP)= CHDLD{NP)/(4.0%QBAR®YMAX)
CLL (NP} =2.0%YMAX£GAMMA{NP)/C(NP)
CHUOLDTINP)=PI*{ QT (L yNP)+.5%QT {2,NP) )
CONTINUE

DO 439 NP=NNII,NMAX

NR=NMAX+1-NP

IF(ISYM.NE.1) GO TO 152
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152

439

649

650

754

877

QT J 4 NR) =QUJ 9 NP)
QTUJsNR)I=QT (J,NP)
GO T0 439
QUJIsNR)}=—QlJ4NP)
QT{JsNR)=QT (J,NP)
CONTINUE

DO 650 NP=NNII,NMAX
NR=NMAX+1-NP
IF(ISYMJ.NE.1) GO TO 649
GAMMA {NR) =G AMMA {NP)
CHDLD (NR)=CHDLD {NP)
CHDLDT{NR)=CHDLDT(NP)
GO TO 650

GAMMA (NR)=~GAMMA{NP)
CHDLD(NR)=—CHDLD(NP)
CHDLDT{NR)= CHDLDT(NP)
CONTINUE

BL=0.0

AMX=0.0

AMY=0.0

BLT=0.0

AMYT=0.0

DO 154 N=1.NMAX
IF(JMAX.GEL2) GO TQ 754
Q{24N)=0.0

QTI2sN}=0.0
RU=PI%#VE (N} /(2. *555TA)
BL=BL+RU*CHDLD(N)

AMX=AMX+RU*ETA{N)*CHDLD (N)

BLT=BLT+RU*¥CHDLDT(N)
IF{JMAX.GE.3) GO TO 877
Q(3,N)=0.0

QT{3,NI=0.0

AMY=AMY-RU¥PI*{ {D(N)—-XCBAR-CBAR/4+) *{Q{1,N)+.5%Q(2sN) )-CIN) *{.5%Q{

11,N)+.25%Q(3,N)))

AMY T=AMY T—RUSPI = ( {D{N)=XCBAR-CBAR/4 < ) ¥{ QT (1o N)+..5%QT{2,N) )-CIN} *(.

15%QT (1, N)+.25%QT (3,N)))

154 CONTINUE

DO 155 NP=ISSST,NMAX




11

155%

200

201

IF{ISYM.EQ.2.AND.NP.EQ.ISSST) ZICP(ISSST)I=D(NP)
IF{ISYM.EQ.2.AND.NP.EQ.ISSST) GO 1O 11
ZICPINP)I={—-CINP)/2.01*{{QI1:NP)+. 5*0(3,NP)?I(Q(1,NP)+ 5%Q{24NP}))
1+D{NP)

LOACINP)= (ZICP(NP)I—(DANPI-C(NP)}I)/{2.0%CI(NP))
SLCINP)=PI*{Q{1sNP}+. S*QKZgNP))I(BLI(Z.*YMAX))
IF{NTWACM.EQ.1) GO TO 4
BLDT(NP)=CHDLDTINP}/(BLT/{2.%¥YMAX))

GO TO 155

BLOT{(NP)=0.

CONTINUE

AMYP=AMY-BL*{ (XCBAR+CBAR/4. }—REFPT)
AMYPT=AMYT-BLT#{ {XCBAR+CBAR/4.}—-REFPT)
CM=AMYP/ {QBAR*SREF*CREF)

CMT=CM/RAD

CLT=BL/ (QBAR%*SREF)

CLTT=CLTY/RAD

CLTWST=BLT/ {QBAR#SREF)
CMTAC=AMYPT/{ QB AR*SREF*CREF)
ALPHZO=—CLTHWST/CLTY

CMZERO=CMTAC+CMT*ALPHZO
CRL=AMX/{QBAR*SREF¥*2 ,*YREF)
ZICPT=—AMYP/BL+REFPY

TOAC=(ZICPT—XLREF)}/CREF

RATO=CLTWST/CLY

RTTO=RATO-CLDESG/CLT

DO 1000 NP=ISSST,NMAX
BSPLDT(NP}={(BLDT{NP )}-SLC{NP } }*CLTWST®SREF/S
BLOT{NP)=BSPLOT (NP} +SLC(NPY*CLDESG*SREF/S
CLBINP) =BSPLDT(NP)*CAV/{2.%C{NP))
IFINTWACM.EQ.1) GO TO 200
CHDLDTINP)=CLB{NP)*2.%C{NP)*QBAR

ZICTPINP)=({—=CINP)/2.0)%{{{QT(1,NP )+ .5%QT{3,NP)I—{Q{ 1,NP)+.5%Q(3,NP
1))*RATOI/ L{QT{LyNP) +.5%QT{2,NP) )—{Q(1,NP)+.5%Q{ 2, NP ) ) *RATO) ) +D(NP)
ZICTPT(NP)=(—=CINP)/2.)*L{(QT(1yNP }+.5%QT{34NP))—-{Q{1,NP)+.5%Q(3,NP
LIARTTON/ ((QT (L NP) +.5%QT (2 NP ) )—{Q{1 NP} +.5%Q( 2,NP ) }%¥RTTO) )+D{NP)

GO 10 201

CHDLDT(NP)=0.

ZICTPTINP)=ZICP{NP)

ZICTPI{NP}=DINP) :

CHOLTO(NP)= CHDLD(NP)*CLDESGICLT*CHDLDT(NP)
CLLTOT(NP)=CLL(NP)*CLDESG/CLT+CLB(NP)
GAMMAT(NP)=CHDLDT(NP)/(4.0%QBAR*YMAX)
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38

1000

715

GAMTMAUNP)=GAMMA{NP)*CLDESG/CLT+GAMMAT{NP)
LOACTINPI=(ZICTP(NP}-(DINPI-CINP)})/{2.0%CINP))
LOACTOINP)={ZICTPTI{NP)~{DINP)-C(NP) )} /(2.0%C(NP))
AMUINP)=—{{CHDLDINPJI—PI/2.%[Q(1 NP} +.5%¥Q(3,NP) ) )/ {QBAR*4.*C(NP)})
AMUT(NP)=— (CHDLDTINP)=PI/2.%{(QT (1 ,NP)+.5%QT(3,NP))}-{Q{1 NP} +.5%Q
1{3sNP))*RATO)/{QBAR*4 . *C{(NP}))
AMUTOT(NP)=AMUINP)*CLDESG/CLT+AMUT (NP)

CONTINUE

AMXB=0.

ETACP=0.

DO 715 NP=ISSS5T sNMAX
RU=PIX®ETA{NP)*VE(NP)/{2.%S5STA)
AMXB=AMXB+RU*CHDLDTINP} ’
ETACP=ETACP +RU*SLCI{NP)

CMROOT=2 .%¥YREF®AMXB/ ( QBAR%SREF)

CSUCT=0.0

DO 714 N=1,NMAX

RU=YMAX®VE( N)*PI%%2/ (8. %SSSTA*SREF)

IF(ETA(N).EQ.0.) OMICRN=0.

IF{ABS{ETA{N))2GT.0.. AND.ABS{ETA(N)).LE.Y3NP) OMICRN={ETA{N)I/ABSIE
1TA(N) ) ) %CHI ,
IF(ABS{ETA(N)).GT.Y3NP.AND. ABS(ETA{N) ). LE.YMIN) OMICRN={ETA(N)/ABS
L{ETAIN) ) ) ®*ALAME

IF{ABS(ETAIN) ) o 5T JYMIN.AND. DELTA.GE «0.) OMICRN=(ETA(N)/ABS(ETA(N))
1) =ALAME . :
IF(ABS{ETA(N)).GT YMIN.AND.DELTA.LT.0.) OMICRN=(ETA(N)/ABSUETA{N))
1)%(PI/2.-DELTA)

Ti4 CSUCT=CSUCT+HRU*BETA*( QU1 4N) /QBAR)*%2/ (C(N)*COS(OMICRN))

489

421

CDII=CLT-CSUCT

CCC=0.0

DO 421 N=1,NMAX
CCC=CLL+GAMMA (N ) %%2

CONTINUE

CCD=0.0

DO 91 NUP=1,NMAX

ALPHAI {NUP) =GAMMA (NUP)/SAINUPNUP)
DO ‘91 N=1;NMAX

IFIN.EQ-NUP) GO TO 91

ALPHAT {NUP) =ALPHAI({NUP)~-SA{NUP,N) *GAMMA{N)/SA{NUP,NUP)
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OO0

91

1010

NUST~!ABS(NUP—ISSST) il
IF(MOD{NUST 12).EQ40). GO TO 91
NPST=IABS{N —ISSST+1}
IF{MOD(NPST +2).EQ.0) 60 TQ 91

CCD-CCD—Z.O*SA(NUP:N)*(GAMMA%NUP)*GAHHAlNllf

CONTINUE
CDI=PI1#{CCC+CCD)/SREF
DIOL=CDT/CLT##2
DIIOL=CDII/CLT*#2

IF(JTEST NE . 1160 Tﬂ 1010
GO TO 1011
XLREF=XLREF *YMAX1

- CREF=CREF¥YMAXL .
- REFPT=REFPT*YMAX1

1011

SREF=SREF*YMAX1%%2
WRITE(61552)
WRITE{65541) ARNN,SREF,REFPT:CREF:XLREF

WRITE OUTPUT DATA

HWRITE(6:510)

WRITEL6+502) ~

WRITE {6,530} CASE

WRITE(6,559) ALPHIO0,CMZERO,CMROOT

WRITE (65546} CLT:CHvCRL1CLTHST;CMTAC.CLDESGT

WRITE(6+531) CLTT,CMT,DIOL,DIIOL
WRITE(6+554) _ ‘
WRITE(6,528) ZICPT,TOACETACP
WRITE(64510)

WRITE(6520)

WRITE(6,521)

WRITE(6+538)

WRITE(6,547) .

DO 850 N=ISSST,NMAX

850 HRITE(é,Sll)NsETA(N),GAMHA(N),GAMMAT(N)gGAMTHAlNichk(N);CLB(Nl:CL

lLTOT(N)’AMU(N):AMUT(N)yAMUTOT(N).C(N):D‘N)
WRITE{6+510)
WRITE (64542)

DO 188 N=ISSST,NMAX
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DO 188 LS=1,10

ALS=LS :

TAW(LS) =ALS#P1/10.0

ZI={1,.-COSITAW(LS))) /2,

TAT=0.0

TATWST=0,

DO 185 J=2y JMAX

AJd=d

TAT = TAT+Q(J,NI*SIN({AI-1.0)%TAN(LS))

TATWST=TATWST+{QT (I, N)-Q(J, NI *RATOI *SIN({AJ-1.0)*¥TAWILS))
185 CONTINUE

PAU=COS{TAW{LS)/2.G)/SIN(TAWILS)/2.0)

DELTP=1./C(N)*{QU1, N} PAU+TAT)

DELPTW=1./C{N)*{{QT{1,N)-QU1,N)*RATO)*PAU+TATWST)

DLPTWC=DELT P*CLDESG/CLT+DELPTHW

WRITE(65543) NyeLS+ETAIN) ,ZIOELTP,DELPTW,DLPTHWC
188 CONTINUE

WRITE(6,510)
DO 1060 K=1,JMAX
1060 JJJ{(K)=K-1
WRITE{(6,4516)
WRITE(6,519)
WRITE(6,539¥{JJJ(1),I=1,JMAX)
DO 1030 N=ISSST,NMAX )
1030 WRITE(6,9534) Ny {QUIsN),I=1,JIMAX])
WRITE(6,523)
WRITE(6,:519)
WRITE(6,539)(JJJ(1),1I=1,JMAX)
DO 1031 N=ISSST,NMAX
1031 WRITE(6:534) Ny (QT{I,N)»I=1,JMAX)
383 WRITE{6,510)
WRITE(6,517)
WRITE(6,518)
WRITE{64+512)
WRITE(6,513)
DO 378 N=ISSST,NMAX
378 WRITE(6,533) Ny ETA(N) CHDLD(N) yCHDLODT{N) 4CHDLTOIN), ZICPIN) , ZICTPIN
1)7ZICTPTIN) oL OACI{N) yLOACTIN) s LOACTO(N)» SLCE{N)»BSPLDTIN) ,BLOT(N)

GO 101
10 ST0OP
END
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FUNCTION FOFTL({THETA)

COMMON XSUB,YSUB,ETASUB.CSUB,DSUB
XI=~CSUB*COS(THETA) +DSUB

BK=1.+(XSUB=~XI)/SQRT( {XSUB~-XI)*%2+( YSUB—ETASUB) #%2)
FOFT1=BK%({1.0+COS{THETA))}

RETURN

END

FUNCTION FOFT2{(THETA)

COMMON XSUB ,YSUB,ETASUB, CSUB,DSUB
XI=—C3UB*COS{THETA) +D5UB

BK=1,+{ XSUB—XI} /SQRT{(XSUB-XI)*¥*2+{YSUB—ETASUB) *¥*2)
FOFT2=BKXSIN(THETA) *%2

RETURN

END

FUNCTION FOFT3(THETA)}

COMMON XSuB,YSUB,ETASUB,CSUB,DSUB
XI=—CSUB*COS{THETA} +OSUB

BK=1e+{ XSUB—XT) /SQRT({XSUB~XI)*%2+[ YSUB-ETASUB) **¥2)
FOFT3=BK*SIN{THETA) *SIN{2.0%THETA)

RETURN

END

FUNCTION FOFT4{THETA)

CUMMON XSUB,YSUB,ETASUB,C5UB,DSUB
XI==-CSUB*COS{THETA) +DSUB

BK=1e+{ XSUB=XL)/SURTI{{XSUB-XI)**2+{ YSUB—ETASUB}**2)
FOFT4=BK*SIN{THETA) *SIN{3.0*THETA)

RETURN

END

FUNCTION FOFTS({THETA)

COMMON XSUB,YSUB.ETASUB,CSUB,DSUB
XI==CSUB*COSITHETA) +DSUB

BK=1.+{ XSUB—XI)/SQRTIIXSUB-XI)%%¥2+{ YSUB-ETASUB) ¥*2)
FOFETS5=8K*SIN{THETA) *SIN{4.0*THETA)

RETURN

END
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FUNCTION FOFT6ITHETA)

COMMON XSUBsYSUB,ETASUB,LSUB,DSUB
XI=—CSUB*COS(THETA) +DSUB

BK=1l.+{XSUB~ XI)/SQRT((XSUB—XI)**2+(YSUB—ETASUB)**2)
FOFTH=BK*SIN{ THETA)*SIN(5.0%THETA)

RETURN

END

FUNCTION FOFT7{THETA)

COMMON XSUB,YSUB,ETASUB,CSUB,DSUB
XI=—CSUB*CDS{THETA) +DSUB
BK=1.+(XSUB—XT)}/SQRT{(XS5UB~XI)*¥2+{YSUB—ETASUB) **2)
FOFT7=BK*SIN(THETA) *SIN(6.0%THETA)

RETURN

END

FUNCTION FOFT8{THETA)

COMMON XSUB,YSUB.ETASUB,{LSUB,DSUB
XI=—CSUB*COS{THETA) +DSUB
BK=1o+(XSUB~XT)/SQRT({XSUB-XI ) #%2+{YSUB~ETASUB) *%2)
FOFTB8=BK*SIN{THETA) *SIN{7.0%THETA)

RETURN

END

FUNCTION FOFTI{THETA)

COMMON XSUBsYSUB,ETASUB,CSUB,DSUB
XI=—CSUB*COS(THETA) +DSUB

BK=1.+{ XSUB~XI)/SQRT{{XSUB-XI)*%2+{YSUB—ETASUB) **2)
FOFTO=BK*SIN(THETA} #SIN{8.0%XTHETA)

RETURN

END

FUNCTION FOFTL0{THETA}

COMMON XSUB»YSUB,ETASUB,CSUB,DSUB
X1=—CSUB%COS( THETA) +DSUR

BK=1.+{ASUB=XI)/SQRT{ (XSUB=XI)**2+{ YSUB—ETASUB) #%2)
FOFTLO=BK*SIN{THETA)#SIN(9,0%THETA)

RETURN

END




ooOOon

SUBROUT INE GAUSS {A,ByNsSUM,FOFX)

REFERENCE SCARBUROUGH NUM. MATH. ANAL. PAGE 147
HOWEVER THIS SUBROUTINE INTEGRATES FROM ZERO TO ONE

DIMENSION U(5),R(5)
U(11=.42556 28305091 84
U{2)=.283302302935376
U(3)=.160295215850488
Ul4)=.067468316655508
U(5)=.013046735741414
R{1)=.147762112357376
R(2)=.134633359654998
R(3)=.109543181257991
R(4)=.074725674575290
R({5)=.033335672154344
SUM=0.0

IF(A.EQ.B) RETURN

FINE=N ;

DEL TA=F INE/ (B~A)

DU 3 K=1,N

XI=K—-1

FINE=A+XI/DELTA

DO 2 II= 1,5
UU=U(TI1)/DELTA+FINE

© SUM=R (1) *FOFX{UU)+SUM
DO 3 L=1,5
UU=(1.0-U(L) ) /DELTA+FINE
SUM=R (L ) *FDFX{UU)+SUM
SUM=SUM/DELTA

RETURN

END

MATRIX INVERSION WITH ACCOMPANYING SCLUTION OF LINEAR EQUATIONS
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SUBROUTINE MATINVI{A,NyB,M,DETERM,IPIVOT, INDEXsNMAX, ISCALE)

DIMENSION IPIVOT(N) ;A(NMAX,N),B{NMAX, M) INDEX(NMAX, 2}
EQUIVALENCE {IROW,JROW), (ICOLUM,JCOLUM), [AMAX, T, SWAP)

INITIALIZATION
ISCALE=0

R1=10.0%%*13
R2=1.0/R1

10-DETERM=1.0

15
20
30

40
45

60
70
80
85
90
95
100
105

106

110

130
140
150
160
170
200

DO 20 J=1,.N
IPIVOT(J)=0
DO 550 I=1,N

SEARCH FOR PIVOT ELEMENT

AMAX=0.0

DO 105 J=1,N

IF (IPIVO1(JI-1) 60, 105, 60

DO 100 K=14N

IF {IPIVOT(K}-1) 80, 100, 740
IF (ABS{AMAX)—ABS(A{J,K)1)85,100,100
IROW=J

ICOL UM=K

AMAX=A{ J,K)

CONTINUE

CONTINUE

IF (AMAX) 1105106,110
DETERM=0.0

ISCALE=0

GO TO 740
IPIVOT{ICOLUM)=IPIVOTIICOLUM) +1

INTERCHANGE RUWS TO PUT PIVOT ELEMENT ON DIAGONAL

IF {IROW-ICOLUM)} 140, 2605 140
DETERM=-DET ERM

DO 200 L=1,N

SWAP=A(TROW,L)

A({IROW, L)=A{ICOLUM,L)
ACICOLUM,L)=5SWAP




oGO

OO0

205
210
220
230
250
260
270
310

1000
1005
1010

1020

1030
1040

1050

1060

1070

1080

1090
29000

2010

320

330

IF{M) 260, 260, 210
DO 250 L=1, M

SWAP=B{ IROW,L)
B{IROW,L)=8(ICOLUM,L)
BLICOLUM,L)=SWAP
INDEX{14+1)=1R0OW
INDEX{I,2)=1C0LUM
PIVOT=AUICOLUM, ICOLUM)

SCALE THE DETERMINANT

PIVOTI=PIVOT
IF(ABS{DETERM)-R131030,1010,1010
DETERM=DETERM/R1

ISCALE=ISCALE+1
IF{ABS{DETERM)—R1)1060,1020,1020
DETERM=DETERM/R1

ISCALE=ISCALE+1

GO TO 1060
IF{ABS{DETERM)-R2)1040,1040,1060
DETERM=DETERM*R 1

ISCALE=ISCALE~-1
IF(ABS{DETERM)-R2)1050,1050,1060
DETERM=DETERM#*R1

ISCALE=ISCALE~-1
IF(ABS({PIVOTI)-R1)1090,1070,1070
PIVOTI=PIVOTI/R1

ISCALE=TSCALE+1
IF(ABS{PIVOTI?-R1)320,108B0, 1080
PIVOTI=PIVOTI/R1

ISCALE=ISCALE+1

GO TO 320
IF(ABS(PIVOTI)=R2)2000,2000,320
PIVOTI=PIVOTI%*R1

ISCALE=1SCALE-1
IF(ABS{PIVOTI)-R2)2010,2010,320
PIVOTI=PIVOTI4R1

ISCALE=ISCALE~1
DETERM=DETERM*P IVOTI

DIVIDE PIVOT ROW BY PIVOT ELEMENT

A{ICOLUM,ICGLUM)=1,0
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OO

OO0

340
350
355
360
370

380
390
400
420
430
450
455
460
500
550

600
610
620
630
640
650
660
6170
700
705
710
740

DO 350 L=1,N
AUICOLUM,L)=A{ICOLUM,L)/PIVOT
IF{M) 380, 380, 360

DO 370 L=1lsM
B{ICOLUM,L)=B{ICOLUM,L)/PIVOT

REDUCE NON-PIVOT ROWS

DO 550 L1=1,N

IF(L1-ICOLUM) 400, 550, 400
T=ATL1, ICOLUM)
A{L1,ICOLUM)=0.0

DO 450 L=1,N
A(L19L)=A(L1sL)—A(ICOLUM,L)*T
IF(M) 550, 550, 460

DO 500 L=1,M
B(L1,L)=B(L1,L)~B(ICOLUM,L)*T
CONTINUE

INTERCHANGE COLUMNS

DO 710 I=1,N
L=N+1-1

IF (INDEX{L,1)-INDEX{Ls2)}} 530,

JROW=INDEX{L,1)
JCOLUM=INDEX{L,2)

DO 705 K=1,N
SWAP=A(K, JROW)

A(K 3 JROW)=A LK, JCOLUM)
AK» JCOLUM)} =SWAP
CONTINUE

CONTINUE

RE TURN

END

710, 630
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MEAN CAMBER SURFACE PROGRAM A0457
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SAMPLE CASE

Both Inputl Wing
And Wing Used In

| | The Computations
2.390
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Program Listing
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PROGRAM MNLAMBR  {INPUT,0UTPUT,TAPES=INPUT, TAPE6=0UTPUT)
TO SOLVE FOR THE MEAN CAMBER SURFACE REQUIRED TO SUPPORT A GIVEN
PRESSURE LOUOADING ON A VARIABLE SWEEP PLANFORM,{Z/C) VS. (X/C)

DIMENSION Y{41) ETAL41),C(41)sD(41),QP(110,1),PHI{10),VE{41),B(41)
LsAL(10,41)4DF(10) ,SUML(110,110)4YUT(10,41)W{10),RESID{10,41),SUMS
2T(41)4AST(10,10)5CUT(10,10),CONST{110,1)

REAL MACH

COMMON XSUB,YSUB,ETASUB +CSUB,DSUB $8S(1051)4X{10) 5 XC4NS

EXTERNAL FOFT1,FOFT2,FOFT3, FOFT4,FOFTS,FOFT6,FOFTT,FOFT8,FOFT9,FOF
1710, WU

500 FORMAT(6F12..5)

501 FORMATI1HL,58X, L13HGEOMETRY DATA///)

502 FORMAT(1H1,57X, 16HMEAN CAMBER DATA///)

503 FORMAT(50Xy 5SHX2PP=9F9..545Xy 5HY2PP=yF9..5)

504 FORMAT{50X, 5HX3NP=yF9.5,5Xy5HY3NP=,F9.5)

505 FORMAT(50X,5HX4PP=9F9.5,5X,5HY4PP=,F9.5)

506 FORMAT{50X5HX5PP=9F9.5,5Xy SHYSPP=,F9.5)

507 FORMAT{50Xy5HX6NP=3F9.545X, 5HY6NP=,F9.5)

508 FORMAT(50X,5HXTPP=3F9.5,5Xy 5HYTPP=yF9.5)

509 FURMAT(40X12HCASE NUMBER=,F6+0y5X,14HSYMMETRY CODE=,F5.0,5X,12HMAC
1H NUMBER=,F9.5)

510 FORMAT(1HO)

511 FORMAT(8F9.5)

512 FORMAT{1H1)

513 FORMAT(6X3HX/CIX3HX/COXBHX/CIXIHX/CIX3HX/CIXBHX/CIX3HX/CIXIHX/CIX3
1HX/CIXIHX/C) ,

514 FORMAT(15X,97HIF SYMMETRY CODE IS EQUAL TO 1,THE SPAN LOADING IS S

. 1YMMETRICAL/OTHER THAN 1,IT IS ANTISYMMETRICAL)

515 FORMAT(////52Xs L1THMEAN CAMBER SHAPE//)

516 FORMAT{4XF745¢5XFTa595XFTe5y5XFTe595XFTe5¢5XFT0595XFTe595XFTa5y5XF.
17.5+5XE7.5)

517 FORMAT(55X, 3HX/C,6Xs3HZ/C)

518 FORMAT{20X,15HSTATION NUMBER=,14,10X,18HSPANWISE LOCATION=,F9.5,10
1Xy6HCHORD=, F9.5)

519 FORMAT{10F12.5)

520 FORMAT( 7X;2HAL y10X 92HA2 310X 2HA3 3 LOX 32HA%y LOXy 2HAS s 10Xy 2HAG 4 LOX2H
1AT, 10X, 21AB y 10X s 2HA9 3 10X 9 3HA10)

521 FORMAT{4X¢8HCONSPT. 194X s BHCONePT2294Xy8HCONPT43,4X y8HCONPT .49 4Xy
18HCONPT.594Xy8HCONoPT. 694Xy BHCONLP Ta 774X18HCON-PT 854X, 8HCON.PT.9
244X 9 9HCON.PT.10)




522 FORMAT(30XL3HASPECT RATIO=,F9.595X, 14HPLANFORM AREA=3F9.545Xy 14HAV
' 1ERAGE CHORD=,F9.5//L0X21HMEAN GEOMETRIC CHORD=3F9.5495X,59HX LOCATI
20N OF THE LEADING EDGE OF THE MEAN GEOMETRIC CHORD=,F9.5/ 30X39HY

» 3LOCATION OF THE MEAN GEOMETRIC CHORD=,F9.5//)

524 FORMAT{ 15X, 11HROOT CHORD=,F9.5:5Xs10HTIP CHORD=,F9.5,5Xy L5HFOREWIN
16 CHORD=,F9.555X20HOVERALL TAPER RATIO=,F9.5//45X11HY LE BREAK=,F
29.595Xs 11HY TE BREAK=4F9.5//25X17HX PIVOT LOCATION=,F9.5,5X17HY PI
3VOT LOCATION=4F9.5,5Xy1THZ PIVOT LOCATION=,F9.5//55Xy19HTE CHORD E
4XTENSION=,F9.5) ‘

525 FURMAT(4F6.0) .

526 FORMATI////740X59HLOCATION OF PERIMETER POINTS FOR THE PLANFORM USE
1D AS INPUT) .

527 FORMAT(//5X35HNUMBER OF CHORDWISE PRESSURE MODES=yF5.0,5X72HNUMBER
1 OF STATIONS SPANWISE ON A .PANEL WHERE PRESSURE MODES ARE DEFINED=
2:+F5.0)

528 FORMAT{40Xy49HSLOPES, (W/U),AT CONTROL POINTS,FROM FRONT TO REAR//)

529 FORMAT{50X,9HX1PP= 0.10X,9HYLPP= 0.)

530 FORMAT{57Xy12HCASE NUMBER=,F6.0)

532 FURMAT{52X, THXl= 0.,10X,7HYl= 0.)

535 FORMAT(52X; 3HX2=3F9.555X93HY2=,F9.5)

536 FORMAT{52Xy3HX3=4F9.5,5Xs3HY3=,F9.5)

537 FORMATI52Xs3HX4=3F9.5+5X53HY4=,F9.5)

540 FORMAT{50X,5HX6AP=3F9.5,5Xs5HY6AP=93FF.5)

545 FORMAT(52Xy3HX5=3F9.5+5X93HY5=yF%.5)

548 FORMAT(5X;23HLE INBOARD SWEEP ANGLE=,F9.5,5X¢32HLE INITIAL OUTBOAR
LD SWFEP ANGLE=,F9.555X;30HLE FINAL OUTBOARD SWEEP ANGLE=,F9.5/5X,
223HTE INBOARD SWEEP ANGLE=,F9.5,5Xy32HTE INITIAL OUTBOARD SWEEP AN
3GLE=9F9.55,5Xy30HTE FINAL OUTBOARD SWEEP ANGLE=,F9.5//5X+40
4HCHANGE IN OUTER PANEL SWEEP ANGLE,DELTA=,F9.5+4X926HPIVOT CANT AN
SGLE IN PITCH=,F3.0,4X,25HPIVOT CANT ANGLE IN ROLL=,F3.0//)

549 FORMAT{S51Xy4HX6A=9F9.5,4Xs4HYHBA=,FI,.5) ‘

550 FORMAT(52Xs3HXH=3F9.595X93HYE=3FF.51)

551 FORMAT(2X,122HTOTAL WING PLANFORM(MEAN GEUOMETRIC CHORD AND ITS LOC
YATION ARE INVALID If THE PLANFORM HAS A TRAILING EDGE CHORD EXTENS
2I0N)Y//7)

553 FORMAT{///33X,72HLOCATION OF PERIMETER POINTS FDR PLANFORM 71O BE U
1SED IN THE COMPUTATIONS/40X,5THWHEN NONDIMENSIONALIZED BY THE SEMI
2SPAN RATIN GIVEN ABOVE)

555 FORMAT(40X,57THWHERE THE ORIGIN IS AT THE HALF ROOT CHORD,POSITIVE
1X AFT//)

556 FORMAT(52Xe3HXT=39F9.5+5X93HYT=,F9.5)

558 FORMATI(25Xe 33H{ SEMISPAN AT FINAL DUTBOARD SWEEP,3TH/SEMISPAN AT IN
1ITIAL OUTBOARD SWEEP}=3F9.5)

69



559 FORMAT(31X69HPOLYNOMIAL COEFFICIENTS OF (X/C),IN DORDER OF INCREASI
ING POWERS OF X/C//)
560 FURMAT{51X,s2F9,.5)

INPUT DATA

IF THE WING DOES NOT HAVE A LEADING EDGE BREAK SET BLRAT AND CHI
EQUAL TO ZERD

IF THE WING DOES NOT HAVE TRAILING EDGE BREAK SET B2RAT AND PSI
EQUAL TU ZERO

IF THE WING DOES NOT HAVE A VARIABLE SWEEP DUTER PANEL SET DELT,
XP AND YP EQUAL TO ZERO

IF THE SPAN LDADING IS TO BE SYMMETRICAL SET THE SYM CODE EQUAL TO
ONEs IF ANTISYMMETRICAL SET THE SYM CUODE EQUAL TO TWO

1 READ(5,500) AR,CHIsALAMD,PST4B1RAT, B2RAT
IFLEDF35) 3.4

4 READ(5,500) TAPER,DELTs XPyYPsCHDEXT sMACH
READ(59525) CASEsSYMsCSTA,;SSSTA

VARIBLE SWEEP GEOMETRY PROGRAM

OO0

PI=3.14159265
RAD=180./P1
QBAR=1. 00
80=1.0
YMIN=1.0
YMAX=1.0
YMAX1=1.0
SIGM=0.
RHH=0.
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1P=0.

CHDEXX=CHDEXT
BETA=S5QRT(1 .~ MACH**2)
ISYM=SYM
JMAX=CSTA
MS=CSTA

NS=CSTA
ISS35T=5SSSTA
NMAX=2%TSSS5T~1
NNII=ISSST+1
JKMAX=JMAXXISSST
MSMAX=10
NSMAX=10

LS=1

ITTuU=1

CHI=CHI/RAD
ALAMD=ALAMD/RAD
PSI=PSI/RAD
DELTA=DELT/RAD
SIGMA=SIGM/RAD
RHO=RHH/RAD
TANC=TAN(CHI}
TANL=TAN{ AL AMD)
TANP=TANI(PS1)
TANDE=TAN{PI/2.+DELTA)
B1=B1lRAT*BO
B2=B2RAT*80

CR=BO*{4./AR-B2RAT#*TANP-TANC* {B1RAT #{BLRAT—-B2RAT-1.))-TANL%

1{B1RAT* {B2RAT-B1RAT+1.)-B2RAT) ) *{ 1. /{B2RAT#*(1.—TAPER)+{1.+TAPER))})

OMEGA=ATAN {{1«/{1.-B2RAT))*{{TAPER-1.)} *{CR/BO)+B1RAT*(TANC-TANL}.

1-B2RAT*TANP+TANL) )
TANO=TAN{OMEGA)
EOMEG=0OMEGA+DELTA
ALAME=ALAMD+DELTA
TANE=TAN(EGMEG)
TANA=TAN{ AL AME)
CR=CR+CHDEXT
X2=—-CR/ 2.

¥2=0.00

22=0.00

1
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X3=—CR/2.+B1%*TANC

Y3=B1

23=0,.00 :

X4=-CR/2.+B1*(TANC~TANL )+BO*TANL

Y4=80

74=0.00

X5=CR/2«+B2% ( TANP-TANO)} +BO*TANO-CHDEXT

Y5=80

25=0.00

X6A=CR/2.+B2%TANP

Y6A=82

16A=0.00

X6=X6A-CHDEXT

Y6=Y6A

16=0.00

XT=CR/2.

Y7=0.00

£7=0.00

X2PpP=X2

Y2PP=Y2

2pPP=72

X6AP=X6A

YH5AP=Y6A

LoAP=16A

X1PpP=X71

Y7PP=Y7

ep=17 -

IF{DELTA.EQ.0.) GO TO 360
X3PP=XP+(X3~XP}*COS(SIGMA)*COSIDELTA)+(Y3-YP)*COS(RHOI*SINI(DELTA)
14{Z23-2P)={COS{SIGMA)%*SIN(RHO I *S IN(DELTA)-SIN(SIGMA)*COS(RHD))
Y3PP=YP—(X3~XP) *COS{SIGMAIXSIN(DELTAI+(Y3-YP)*COS(RHO)*COS{DELTA)
1+(23-ZP) *{(COS{SIGMA }* SIN(RHO}*COS{DELTA)+SIN(S IGMA)*SIN(DELTA})
Z3PP={X3-XP )% SIN{(SIGMA)*COS(RHO)—{Y3-YP)*SIN(RHO)
14{Z23-ZP ) %*COS{SIGMA) *COS (RHO } +ZP

X4PP=XP+(X4—XP) *COS{SIGMAVXCOS{DELTA) +{Y4~YP )*COS{RHO}*SINI(DELTA)
1+{Z24-ZP)%*{COS{SIGMAYSINI(RHO}*SIN(DELTA)-SIN{SIGMA)*COS{RHOD))
Y4PP=YP—{X4—XP)*COS(SIGMA)*SIN{DELTA) +{Y4-YP)*COS{RHO)*COS{DELTA)
1+{24~2P)*{COS(SIGMA)* SIN{RHD)*COS(DELTA)+SINI(S IGMA)}*SIN(DELTA))
Z4PP={X4—-XP ) #SIN{SIGMA) *COS{RHD)—-{Y4-YP)%SIN{RHD)
1+{24-ZP)*COS{SIGMAY*COS (RHD) +ZP
X5PP=XP+{X5—XP)*COS(SIGMA)*COS(DELTA) +{ YS—-YP)*COS{RHO)*SIN{DELTA)
1+{25-72P )% {CUS(SIGMA)ASIN{(RHO ) *SIN(DELTA)}-SIN{SIGMA)*COS{RHD})
YS5PP=YP—(X5-XP) *COS (SIGMA}*SIN{DELTA)+(Y5-YP)}*COS{RHO)*COS{DELTA)




1+(Z5-2P)*{COS(SIGMA)* SIN(RHO)*COS{DELTA)+SIN(SIGMA)*SIN(DELTA))
- 25PP={X5-XP )X SIN{SIGMA)*COS (RHO)}—-(Y5~YP ) #SIN{RHD)
1+#{(Z25~ZP )*COS{SIGMA)*COS{RHO) +ZP
X6PP=XP+{X6—XP)*COS(SIGMAV*COSIDELTA) +{ Y6~YP)*COS{RHO)*SINIDELTA)
1+(Z26-ZP)*{COS(SIGMA)*SIN(RHO}*SIN(DELTA)-SIN{SIGMA)*COS(RHO))
YEPP=YP—{X6—XP) *COSUSIGMA}*SIN(DELTA)+{Yo~YP}*COS{RHO)I*LOS(DELTA)
1+(Z26~-ZP)*{COS(SIGMA)* SIN(RHO)*COSIDELTA)+SIN(SIGMA)I=SINI{DELTA))
L6PP={X6~XP } *SINISIGMA)*COS{RHO)~{Y6~YP )} *SIN(RHO)
1+(Z26-ZP)*COS{SIGMA) #COSIRHO }+2P
IF{(Y3-Y2PP).EQ.0.) GG TO 208
A2PP={X3 ~X2PP)/{Y3 -Y2PP)
GO T0 209
208 A2PP=0.
209 TF{(Y6—YTPP).EQ.0.) GO TO 210
AGPP={X6 ~XTPP)}/ (Y6 -YTPP)
GO T0 211
210 A6PP=0.
211 IFU{Y4PP-Y3PP}.EQ.0.} GO TO 212
A3PP=(X4PP-X3PP)/{Y4PP-Y3PP)
GO TO 213
212 A3PP=0,
213 IF{(YS5PP-Y6PP).EQ.0.) GO TO 214
ASPP={X5PP-X6PP} /{YSPP-Y6PP)
GO TO 215
214 A5PP=0.
215 IF{{{X3—-X2PP)*%2+{Y3-Y2PP)*%2)}.EQ.0.) GO TO 216
G2PP=(Z23 —L2PP)/ (X3 —X2PP)*%2+(Y3 -Y2PP)%*2}%%,5
GO T0 217
216 G2PP=0.
217 IFLUAXTPP-X6)*%2+(YTPP-Y6)%%2).EQ-0.) GO TO 218
GOoPP={Z6 —ZT7PP)/({XTPP-X6 )*%2+(YTPP-Y6 )*¥2)%%,5
GD TO 219
218 G6PP=0.
219 IFLUA3PP-A2PP).EQ.D.) GO TO 220
X3NP= (A3PP%X2PP-A2PP*X4PP+A2PPXA3PPX(Y4PP-Y2PP) )/ (A3PP-A2PP)
Y3NP= (X2PP—~X4PP+A3PPXY4PP-A2PPXY2PP)/(A3PP-A2PP}
GO 10 221
220 X3NP=X2PP
Y3NP=Y2PP
221 IBNP={{X3NP—-X2PP)**2+(Y3INP-Y2PP)*%2)%*%,5%G2PP+Z2PP
IF{{A6PP-ASPP). EQ-0.) GO TO 222
XoNP= [ A6PP%X5PP~ASPPRXTPP+ASPPXALPPRIYTPP-YS5PP) )/ (ALGPP—-A5PP)
YONP={ X5PP-XTPP+AGPP*YTPP~-ASPPXYSPP)/ (A6PP-ASPP)



74

222

223

342

411

410

GO T0O 223
X6NP=XTPP
YONP=YTPP

LONP={ { XONP—XTPP ) ¥%2+{YONP-YTPP ) k%2 ) %%, 5%G6PP+LTPP
IF{CHDEXT.EN.0.) GO TO 342 v
X6NP=X6PP+{Y6—Y6PP) 2A5PP

YOGNP=Y6

LOENP={ X6AP-X6NP ) ¥ (Z6A~76)/{ X6A-X6)+16AP
IF(Y4PP .GE.Y5PP) GO TO 411

IF{Y4PP.LT.Y5PP)

YMAX1=YMAX
GO TO 410
YMAX=Y4PP
YMAXLI=YMAX

-X2PP=X2PP/YMAX

Y2PP=Y2PP/YMAX
12PP=72PP/Y MAX
X3NP=X3NP/YMAX
Y3INP=Y3NP/YMAX
I3NP=Z3NP/YMAX
X4PP=X4PP/YMAX
24PP=74PP/Y MAX
X5PP=X5PP/YMAX
I5PP=715PP/YMAX
X6AP=X6AP /Y MAX
YO6AP=Y6AP/YMAX
Z6AP=I6AP/YMAX
XONP=X6NP /Y MAX
YONP=Y&6&NP/Y MAX
L6NP=Z6NP/YMAX
XTPP=XT7PP/YMAX
YTPP=YTPP/YMAX
Z1PP=27PP/YMAX
XP=XP/YMAX

YP=YP/YMAX

IP=7P/YMAX

CR=CR/YMAX

Y4PP=Y4PP/YMAX
Y5PP=YS5PP/YMAX

YMAX=Y5PP

CHDEXT=CHDEXT/YMAX
IFLABSUALAME-CHI).GE.0.000174) GO TO 765

X3NP=X2PP
Y3NP=Y2PP




L3NP=22PP
765 IF{ABS(EOMEG-PSI).GE.0.000174.0R.CHDEXT .NE.0O-0} GO YO 767
X6NP=XTPP
Y6NP=YTPP
LONP=Z2T7PP
X6AP=XTPP
Y6AP=YT7PP
L6AP=17PP
1767 IF(CHDEXT.NE.O.0) GO TO 766
X6AP=XTPP
Y6AP=YTPP
L6AP=ZTPP
766 IF(YBAP.EQ.Y6NP) GO TO 1050
CHDEXX=0.0
GO TO 1051
1050 CHDEXX=X6AP-X6NP
1051 SADD=CHDEXX*Y6NP
YMAX=1.00
YMIN=AMIN1(Y4PP ,Y5PP)
B1RAP=Y3NP
B2RAP=Y6NP
IF{Y6NP-YTPP) 362,361,361
362 XO6NP1=X6NP
Y6NP1=YH6NP
L6NP1=16NP
X6NP=X6NP1-YONP1*TANE"
Y6NP=0, 0000000
TANU={Z6NPL1—-Z5PP)} /U {X6NPL-X5PP) ¥%2+ [YONPL-Y5PP ) ¥%2) ¥%,5
ZONP= Z6NPL—( (XONP—X6NPL)*%2+ (YOENP-YONP 1) %%2) %% ,5%T ANU
CR=X6NP-X2PP
ORIGNN={X6NP=XTPP)/ 2,
X2PP=X2PP-ORIGNN
X3NP=X3NP-ORIGNN
X4PP=X4PP-0ORIGNN
X5PpP=X5PP-ORIGNN
X6NP=X6NP-ORIGNN
X6AP=X6 AP~ORIGNN
X7PP=0.00
B2RAP=0,00
TANP=0.000000
GO TOQ 361
360 X3NP=X3
Y3NP=Y3



(g}

OO0

361

76

L3INP=23

X4PP=X4
- Y4PP=Y4

14PP=14

X5PP=X5

Y5PP=Y5

I5PP=15

X6NP=X6

YONP=Y6H

L6NP=16

SADD=CHDEXX*Y6NP

BIRAP=Y3NP

B2RAP=Y6NP

TANOP=TANE-TANP

TANUL=TANE~-TANA

TANOC=TANE-TANC

TANLC=TANA-TANC

TANLP=TANA-TANP

TANPC=TANP-TANC

IF(Y4PP .GE.Y5PP) XCBLEM=
L{CR+YBNPHTANLC-YHBNP*TANOP+YS5PPEXTANOL Y %3 { Y4PP%{~CR/2.~Y3NP*TANLL)
2+{Y4PP+Y5PP ) /2. %{ Y4PPH*TANA—- (—CR/ 2.~ Y3INPATANLC) )~{Y4PP#*%x2
3+Y4PPRYSPP+Y5PP#%2) ¥ TANA/ 3. )

IF{Y4PP . LT. Y5PP) XCBLEM=
L(CR+YBNP*TANLC-YONP#*TANOP+Y4PPHTANOL } ¥{ Y5PP*(~CR/2.—~Y3NP*TANLC
2+Y4PPE{ TANA-TANDE) ) +{YSPP+Y4PP)/2.%({YSPPEXTANDE—-(~LR/ 2.~ Y3NPXTANLC
3+Y4PPH( TANA=TANDE)) }=1o/3.%(YS5PP*X2+Y5P PXY4PP+Y4PP*%2 ) #TANDE)

CR=CR-CHDEXX

S=2 ¥ {—YINP*¥k2%TANLC/ 2. +YONP*#2%4TANGP /2 . + YMIN*{ CR+Y3NP*TANLC
1-YONP*T ANOP +YMIN*TANOL/ 2.} + SADD +
2{YMAX~YMIN) /2. ¥ {CR+Y3NP*TANLC-Y6NP*TANOP+YMIN*TANOL))

CR=CR+CHDEXX

CBARyXCBARs AND YCBAR ARE NOT VALID FOR A DISCONTINUOUS TRAILING EDGE

YCBAR= 2,/S*#{CR/2.% YMIN #%2+YONP %%3%TANOP/6.~Y3NP%%3%TANLC/6.
1+YMINFR 2% YMIN/B3 o *TANOL+Y3NP/ 2 *TANLC—YHNP/2.%¥TANOP)
2H(YMAX+2 %Y MIN) #{YMAX-YMIN) /6. % (CR+Y3NP *TANLC-Y6NP*TANOP
3+YMIN*¥TANOL))

CAV=S/1{2.%YMAX)

IF(B1RAP-B2RAP) 303,304,304




303 CBAR=2,/S*{ CREX2XYINP+CRYYINPEX2XTANPL+YINPEXIXTANPL*%2/3, +

L{CR+Y3NPHTANLC ) %%2% {YONP—=YINP)-(YONP*¥2-Y3NP®¥2 )% (CR+Y3NP*TANLC) *
2TANLP+{ YONP#%3~Y3NP#%3 ) *TANLP*%2/3. +
B(CR+YINPXTANLLC—YONPHTANOP ) ¥ % 2% { YMIN-Y6NP ) +{ YMINF*2-YONP ¥%2 ) ¥TANOL *
4{CR+YINPATANLC~YONP*TANOP J+ { YMIN*%3—YONP#%*3 ) *TANOL%%2/3 . +
S{YMAX~YMIN) /3.% (CR+YINPXTANLC-YONP¥TANOCP+YMINXTANOL )*%2)

XCBAR=2 o /S¥ (=YMIN/2 . %CR*¥2+CR/2+%{ 1« S*¥YINP¥*%¥ 2k TANLC—YO6NP*%2%T ANDP
1726 +YMIN#%R2 %{ 3o XTANA-TANE)/2.-3 . OYMINTYINPXTANLCH+YMINKYONP *
2TANOP) +Y3NP %33R TANLC* {2 s ¥ TANA—4 ¥ TANC+TANP } /6 . + YONP*% 3% TANAXT ANOP/
36+ YMINF®3x TANARXTANDL /34— Y3INP*X 2 YMINYTANLC*¥2+ [YMIN*YINPXYONP
4-Y3NP/2 c*YONP*%2) #T ANOPHTANLC+YINP/ 2 . %Y MIN#% 2% TANLC ¥{ 2 . *TANA-TANE)
5—YONP/2 JEYMINR 2% TANA*TANOP +
6XCBLEM )

G0 TO 301

304 CBAR=2,./S*(CR*%¥2:xYONP+CREYOHNP¥¥25TANPC+YONP*%3%TANPC*%2/3, +((R

301

OO0

1301

CTOOOO

1-Y6NP%TANOP ) %%2 % [YINP~YO6NP ) + (CR—YONPH*TANOP )% (YINP*%2—Y6ENP*%2)
2XTANOCH [YBNP**3—~YONP*%3 ) ¥TANUCk*2/3. +
3(CR+YINP*TANLC-YONP*TANOP ) *#2%{ YMIN-Y3NP) +{CR+Y3INP*TANLC~YONP*
4TANOP ) *TANOL* (Y MIN®*2-Y3NPX%2) +(YMIN¥%3-YINP &£ 3)*¥TANDL*%2/3. +
5(YMAX=YMIN) /3. % (CR+YINP*TANLC-YONP*TANOP +YMIN¥TANOL ) *%2)

XCBAR=2 o /8% (~YONP/2 s XCR¥% 2+ YONP %% 2/ 2 ¥ ( CR¥TANC—CR/2 .¥TANPC) +YO6NP %%

1373 . *%TANC*TANPC~ {Y3NP-YONP)I*¥LR/2.*{CR-YHNPETANOP )+ { Y 3NP**2—
2YONP.%2) /2. #{ ~CR¥TANOC/ 2 +TANCH[CR-YONP *TANOP ) ) +{YINP&*¥3—-Y6ENP*%3)/
33, % {TANC*TANDC) + {YMIN-Y3NP)®*{ (CR+YINPH#TANLC—YBHNPXTANOP) *¥(-CR/2

4.~Y3NPETANLC) }J+ {YMIN®X2 ~Y3NP*%2) /2. ¥ { TANAX{CR+Y 3NP*TANLC~Y6NP*TAND
SPI+TANOL#{-CR/2.—Y3NP*TANLC ) )+ (YMIN#%#3-Y3INP*%3) /3. TANAXTANOL+
6XCBLEM )

ARN=4 X YMAX*%2/§

ARB=ARN*BETA

CR=CR/BETA

DO 2 I=1,NSMAX
Wiil=1.

DO 1301 IN=1,10
BS{IN,1}=0.

READ IN THE VALUES OF THE COEFFICIENTS OF THE LOADING FUNCTIONS
THEY ARE THE QP{JZ,1)

™




READ(5,511){QP(JZ,1},JZ=1,JKMAX)

CHIB=ATAN(TANC/BETA)
ALAMB=ATAN{ TANA/BETA)
PSIB=ATAN{TANP/BETA)
OMEGB=ATAN(TANE/BETA)
TANCR=TAN{CHIB)
TANLB=TAN{ALAMB)
TANPB=TAN(PSIB}
TANOB=TAN{OMEGB)
TANLCB=TANLB-TANCSB
TANLPB=TANLB-TANPB
TANPCB=TANP B-TANCS
TANOCB=TANOB~TANCS
TANOLB=TANOB-TANLSB
TANOPB=TANOB~TANPB
ETALISSST)=0.0
Y(ISSSTI=0.90
DO 7 NP=NNIT,NMAX
ANP=NP
ETAINP)=SIN{{ANP~SSSTA})*PI /{2.0#%SSSTA))
YINP)=ETAINP)
CHDSUB=0.
IFLETAINP) . GT.{YONP—0.10) s ANDETAINP) oLE.YONP . AND.CHDEXX.NE.O. )
LCHDSUB=CHDEXX*{ L.~{ YONP-ETAINP))}/.10)/BETA
IF{ETAINP) o GT.YONP. ANDe CHDEXXoNELD. ) CHDSUB=CHDEXX/BETA
IF(Y3NP.GE.YONP) GO TO 307
IF(ETA(NP).GEL.Y3NP) GO TG 309
CINP)=(CR+ETA(NP)*TANPCB~-CHDSUB) /2.0
DINPI=ETAINP)®*{ TANPB+TANCB) /2.0-CHDSUB/ 2.0
DIFF3=ETAINP)-0.
312 IF{ITTU.NE.2) GD TO 314
IUSX=NP~-1
TUST=NP-2 :
CLIUSX)={10.0%C{IUSX)+2.0%C {(IUST})}/12.
DIIUSX)=(10.,U*D{IUSX)+2.,0%D(IUST)}/12.
ITTu=1
314 IF(DIFF3.LT.0..0R.DIFF3.6T..0k} GO TO 323
ITTyY=2
323 TF{NP-NNIL) 74647
309 IF(ETA{NPI.GE.YONP) GO TO 327
CINP)={CR+Y3NP:TANLCB-ETA(NP)I*TANLPE—-CHOSUB) /2.0




327

331

340

307

313

316

325
311

329

DINP)={—Y3NPRTANLCB+ETAINP)} *{ TANPB+TANLB)}—-CHDSUB) /2.0
DIFF3=ETA(NP)-Y3NP

G0 T0 312

IF(ETA{NP). GE.YMIN) GO 10 331
CINP)={CR+YINPHTANLCB-YONP*TANOPBHETA(NP }*TANOL B-CHDSUB)} /2.0
DINP)={-Y3NPX*TANLCB-YONP*TANOPB+ETA(NP) #(TANOB+ TANLBI-CHDSUB) /2.0
DIFF3=ETAINP)-YANP

60 TO 312

IF(YMINL.EQ.Y5PP) GO TO 340
CATY4=CR+Y3NP4*TANLCB-YONP*TANOPB+Y4PPT ANOLB—CHDSUB
DATY4=X4PP/BETA+CATY4/2.
CINPI=5%(CATY4—CATY4*[ETA(NP }—YMIN}/ (YMAX-YMIN))
DINP)=DATY4+{X5PP/BETA-DATY4) *{ETA(NP)-YMIN) 7{YMAX-YMIN]}
DIFF3=ETA(NP)—~YMIN

GO TO 312

CINP)={Y4PP-ETA(NP))I/{2.0%(Y4PP-Y5PP) ) *{CR+Y3NP*TANLCB-Y6NP

1*TANDPB+YS5P PRTANOLB-CHDSUS)

DATY5={~Y3NP*TANLCB—Y6NP=TANGPB+Y 5P P* (T ANLB+TANDB ) ~CHOSUB) /2.0
DINP)=DATY5+(X4PP/BETA-DATYS) *( ETAINP)-YMIN) / [YMAX-YMIN)
DIFF3=ETA{NP)-YMIN

GO TO 312

IF(ETAINP).GE.Y6NP) GO TO 311
CINP)=(CR+ETA(NP)I*TANPCB-CHDSUB) /2.0

DINP)=ETAINP)*{ TANPB+TANCB) /2.0-CHDSUB/ 2.0

DIFF6=ETA(NP)-0.

IF(ITTU.NE.2) GO TU 316

1USX=NP-1

IUST=NP-2

CUIUSX)=(10.0%C{IUSX)+2.0%C(IUST))/12.
DIIUSX)={10.0%0(IUSX)+2.0%D(IUST))/12.

1TTU=1

IF{DIFF6.LT7.0..0R.DIFF6.6T..01) GO T0 325

ITTU=2

IF(NP-NNII) 7,6,7

IF(ETA(NP).GE.Y3NP) GO TO 329
CINP)={CR-Y6NP*TANOPB+ETA{NP)*TANOC B-CHDSUB) /2.0
DINP)=(—Y6NPXTANOPB+ETA(NP) *( TANOB+TANCB) -CHDSUB) /2.0
DIFF6=ETA(NP)-Y6NP

GO TO 313

IF{ETA{NP).GE.YMIN) GU TO 333
CINP)=(CR#Y3NP*TANL CB~Y6NP* TANOPB+ETAINP )% (TANOLB)—-CHDSUB) /2.0
DINP)={—Y3NP*TANLCB—Y6NPETANGPB+ETA(NP) *{ TANOB+ TANLB)—CHDSUB) /2.0
DIFF6=ETA(NP)-Y3NP

79
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80

‘333

346

187

GO 10 313

IF{YMINLEQ.Y5PP) GO TO 346
CATY4=CR+V3NP*TANLCB-YONP#TANOPB+Y4PP*T ANOLB—-CHDSUB
DATY4=X4PP/BETA+LATY4/2. A

CINPY=. 5% {CATY4—CATY4%(ETA(NP)-YMIN) / {YMAX-YMIN))
DINP)=DATY4+(X5PP/BETA-DATY4 ) %{ETA(NP )= YMIN) /L YMAX—-YMIN)
DIFF6=ETA{NP)-YMIN

G TO 313

CINP)=(Y4PP—ETAINP) )/ (2.0%(Y4PP-Y5PP)) *[CR+Y3NP*TANLCB-Y6NP
1*TANOPB3+Y5P P¥TANOLB-CHDSUB) ‘
DATYS=(~Y3NP*TANLCB-YHONPXTANOPB+YSPP+{TANLB+TANOB)—~-CHDSUB) /2.0
DINP)}=DATY5+(X4PP/BETA-DATYS)*{ETAINP)-YMIN)/ (YMAX~YMIN)
DIFF6=ETA(NPI-YMIN

G T0 313

CIISSST)=(5.%CR+2.%CI{NNIT)) /12,

DUISSST)I=DINNII)}/6.

CONTINUE

DO 187 N=NNII,NMAX

KSU=NMAX+1-N

ETA(KSU)=—ETA(N)

Y{KSU)==YIN)

C{KSU)=CI(N)

DIKSU)=DIN}

CONTINUE

CHIT=RAD*LHI

ALAM=RAD*AL AMD

ALADL=RAD*ALAME

OMEG=RAD*JMEGA

EOMG=RAD*EOMEG

PSIBB=RAD¥PSI

CR=CR*BETA

CTB=(X5-X4) /YMAX1

TAPER=CTB/CR

CFB=Y3NP*TANC

WRITE INPUT DATA

WRITE (64+501)

WRITE(645509) CASE,SYMy,MACH
WRITE(64514)

WRITE (6+527) CSTA, SSSTA




OO0

WRITE(6,510)
WRITE(6,526)
WRITE(6,555)

WRITE(64532)
WRITE(64535)
WRITE(64536)
WRITE(64537)
WRITE(65545)
WRITE(64550)
WRITE(6,549)
WRITE(64556)
WRITE{6,510)
WRITE(6,558)
WRITE(6,510)
WRITE(6,553)
WRITE(64555)
WRITE(64529)
WRITE(6,503)
WRITE(64504)
WRITE(65505)
WRITE(6,506)
WRITE(64507)
WRITE(64540)
WRITE(6,508)
WRITE(6,510)
WRITE(6,551)
WRITE(64522)
WRITE{64548)
WRITE(6,524)
WRITE (64502)

MAIN PROGRAM

X24Y2
X3,Y3
Xb 4 Y4
X545 Y5
X6,Y6
X6AsY6A
XT,Y7

YMAX1

X2PP,Y2PP
X3NP,Y3NP
X4PP,Y4PP
X5PP,Y5PP
X6 NPy Y6NP -
X6AP,Y6AP
XTPP,YTPP

ARNy Sy CAV,CBAR s XCBAR,YCBAR
CHIT ALAMy ALADL,PSIBByDMEG,EOMGyDELT »SIGM,RHH
CRyCTBCFByTAPER yBLRAP yB2RAP 4 XP,YP 3 ZP o CHDEXX

DO 79 KS=1,yJMAX

PKS=KS

PHI(KS)}={2, 0%PKS*P1)/{2.0%¥CSTA+1.0)
X{KS)}={1.~COSIPHI(KS))) /2.
DO 79 NU=ISSST,NMAX

CANST=0.0

JK={KS-2}*ISSST+NU+1

ANU=NU

81




82

DO I4 N=1,NMAX
AN=N }
VEIN)=COSI{(AN-SSSTA)#PT1)/(2.0%SSSTA))
NNUD=TABS (N-NU) '
IF(NNUD.NE.O) GO TO 9
BIN)=(2.0%5SSTA)/{4.0%COS{{ (ANU-SSSTA)*PI)/{2.0%SSSTA)))
GO TO 14
9 IF{MOD(NNUD,2).EQ.0) GO TO 12
BAN)=VE (N)/ [(2.0%SSSTA) #(ETAIN)~Y{NU) ) %%2)
GD TO 14
12 B(N)=0.0
14 CONTINUE
00 79 J=1,JMAX
AJ=J
DO 30 N=1,NMAX
AK=0.0
AN=N
IF{N.NE.NU) GO TO 16
IF{J.EQ.1) GO TO 18
IF(J-2) 20,19,20
18 AK=2,0%PHI(KS)+2.0% SIN{PHI(KS))
GO TO 21 :
19 AK=PHI(KS)=.5% SIN(2.0%PHI(KS))
GO TO 21
20 GA=- (SIN({AJ=2.0)*{PHI{KS))))/(AJ~2.0)
AK=GA- (SIN{{AJ)I®(PHI(KS)I)))I/AJ
21 PARTL=B(N)*AK
A=0.0
DO 25 NUP=1 ,NMAX
NUPNU=IABS ( NUP=NU}
IF{NUPNU.EQ.0) GO TO 25
IF(MOD(NUPNU2) .EQ.0) GO TO 25
SSND=ABS(Y(NU)=-ETA{NUP) )
IF{SSND.EQ.0.) GO TO 25
ANUP=NUP
UURR=ANUP-SSSTA
A=A+((COS{{UURR*PI)/{2.0%SSSTA)) ) %*#2) *ALOG(SSND)
25 CONTINUE
IF{J.NE.1) GO TOD 28
DF(1)==1,0/(2.0%{SIN{{PHI(KS))/2.0) )% (SIN{{PHI(KS))/2.0)))
GO TO 29
28 DF(J)={AJ=1.0)%(COS((AJ~1.0)%(PHI(KS))))
29 VL =1.0/{((CIN))*%2 )1%2,0%SSSTARVE(N)*SIN(PHI(KS)))




LSOO OO0

16

1071

1070

359

358

357

356

354

353

352

351

ALLJsN) =VLEDFIJ IR ([ ,25%SSSTAI ¥ 1.0-2. 0% (VE(N)#%2)~ALOG(4.0) )-A}+PA

1RTL

GO 10 30

CHORDAL INTEGRATION SUBROUTINE

SOLVES FOR THE CHORDAL INFLUENCE FUNCTION VALUES

XSUB=-C {NU} *COS(PHI (K5))+DI(NU)
YSUB=Y(NU)

ETASUB=ETA(N)

CsSuB=C{N)

DSUB=D(N)

GO TO (351,5352535393544356,357,3585;359,1070,1071),J
CALL GAUSS(0.,P1,3,SUML0,FOFT10)

AK=SUM10

GO 10 355

CALL GAUSS{0.4PT143,SUMI,FOFTY)
AK=SUM9

GO TO 355

CALL GAUSS({0.,PI,3,SUM8,FOFT8)
AK=SUM38

GO TO 355

CALL GAUSSI0.,P133,SUMT,,FOFTT)
AK=SUMT

GO 10 355

CALL GAUSSIO0.+PI1,2,5UMb,FUFTH)
AK=SUMb

GO TO 355

CALL GAUSS{D.,PI,2,5UM5,FOFT5)
AK=SUMS5

GO TO 355

CALL GAUSS{0.,PI,2,5UM4,FOFT4)
AK=SUM4

GO T0 355

CALL GAUSS(0.:P152,SUM3,FOFT3)
AK=SUM3

60 10 355

CALL GAUSS{0.yPI+42,SUM2,FOFT2)
AK=5UM2

GO 70 355

CALL GAUSS{O0.,P142,SUM]1,FOFT1)
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AK=SUM1

355 AL(JyN)=—B{(N}*AK
30 CONTINUE
DD 79 NP=I5S5T,NMAX
[={J-2)*[SSST+NP+1
IF(NP.EQ.ISSST) GO TO 73
NR=NMAX+1-NP
IF(ISYM.NE.1) GO TO 77
SUMLIJKyI)=AL{Js NP)+AL(J,NR)
GO T 78
77 SUMLIJKsT)=AL(J 4 NP)—AL{JsNR)
GO 1O 78
73 IF(ISYM.NE.1) GO TO 75
SUML(JK s T)=AL{J s NP)
GO TO 78
75 SUMLTJK,1)=0.00000000
78 CANST=CANST+SUML{JK,I)*QP{I,1)
IF(I.NE.JKMAX) GO TO 79
CUNST(JK,y1)=CANST
YUT(KSNUI=-CONST(JK,1} /4,

IF(KS.NE.JMAX) GU TO 79
CSP=2.%C{NU)*BETA

IF(NU.EQ.ISSST) CSP=CR

WRITE (64518 )INUy ETA(NU),CSP

WRITE(6,510)

WRITE(64510)

WRITE(6,528)

WRITE(64521) _

WRITE(6,519) {YUT{KSUT yNU) sKSUT=14 JMAX)

WRITE(6,513)

WRITE(6,516) (X(KS),KS=1,JMAX)

CALL LSQPOL{X,YUT(L4NU) yWsRESIDy NSy SUMST LS, AST»BSyMS,CUT ;NSMAX,MS
LMAX )

WRITE(6,510)

WRITE(6,559)

WRITE(6,520)

WRITE(64519) {BS{JMS, 1) 3JMS=1,10)}

WRITE(6,510)

WRITE(64515)
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700

79

3

WRITE(6,517)

DO 700 IPT=1,11

Al=1IPY

XC=(AI-1.)/10,

CALL GAUSS{1.04XCy1l4ZC,WU)
WRITE(64560) XC,ZC
CONTINUE

WRITE(64512)
CONTINUE

GO 10 1

STOP

END
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FUNCTION FOFTL{THETA)

COMMON XSUB,YSUB,ETASUB,CSUB,DSUB+BS(10,1),X{10)9XC4NS
X1=-CSUB*COS(THETA) +DSUB

BK=1,.+{ XSUB=XI)/SQRT{{XSUB~XI}**2+(YSUB—ETASUB) *%2)
FOFTLI=BK*(1.0+COS(THETA))

RETURN ‘

END

FUNCTION FOFT2(THETA)

COMMON XSUB,YSUB,ETASUB, CSUByDSUB,BS{IO'IlyX(10)1XC7NS
XI=—CSUB*CNS{THETA) +DSUB
BK=1s+{XSUB-XI)/SQRT({XSUB-XI)%%2+{YSUB-ETASUB) *¥2)
FOFT2=BK*SIN{THETA) **¥2

RETURN

END

FUNCTION FOFT3{THETA) )

COMMON XSUBsYSUBETASUB,CSUB.DSUBBS{10,1)yX {1005 XC4NS
XI=—LSUB*COS(THETA) +DSUB

BK=1e+{XSUB-XI)/SGRT({XSUB~XI}*¥2+{YSUB—-ETASUB) %*%2)

FOF T3=BKkSTIN{THETA) *SIN{2.0*THETA)

RETURN

~ END

FUNCTION FOFT4{THETA)}

COMMON XSUB+YSUB,ETASUB,CSUB,DSUB,BS{10,1)sX{10)+XC4NS
XI=—CSUB*COS(THETA) +DSUB

BK=1.+{ XSUB=XI)/SQRT{ (XSUB-XI)*%2+(YSUB—ETASUB) ¥*2)
FOFT4=BKASIN(THETA)*SIN{3.0%THETA)

RETURN

END

FUNCTION FOFTS{THETA)

COMMON XSUB,YSUB,ETASUB,CSUB,DSUBSBS{10,1), X(IO) XC gNS-
XI=—CSUB*COS(THETA) +DSU3

BK=1a+{XSUB—XI) /SQRTI{XSUB-XI}*¥2+{ YSUB-ETASUB) %%2)
FOFTS5=BK*SIN(THETA) *SIN{4.0*THETA)

RETURN

END




FUNCTION FOFTO{THETA)

COMMON XSUB,YSUB,ETASUB,CSUB,DSUB+BS{10,1)4X{10)9XCsNS
XI=—CSUB*COS(THETA) +DSUB

BK=1o#{ XSUB-XI)/SQRT{{XSUB~-XI}**2+( YSUB—~ETASUB) **2)
FOFT6=BK*SIN(THETA)*SIN(5.0%THETA)

RETURN

END

FUNCTION FOFTT{THETA)

COMMON XSUB,YSUB,ETASUB,CSUBsDSUB,BS{10,1)4X{10),XCsNS
XI=—-CSUB*COS(THETA) +DSUB
BK=1.+{XSUB-XI) 7SQRTLIXSUB- XTI *%2+({ YSUB—ETASUB) ¥%2)
FOFTT7=BK*SIN(THETA) *SIN(6.0%THETA)

RETURN

END

- FUNCTION FOFTB{THETA) .
COMMON XSUB ,YSUBETASUB,CSUB+DSUBBS(10,1)3X{10),XCsNS
X1=—CSUB*COS(THETA) +DSUB.

BK=1.+{ XSUB—XIV/SQRT{IXSUB- KT} %24+ (YSUB-ETASUB) *%2)
FOFT3=BK*SIN(THETA) *SIN(7.0%THETA)

RETURN

END

FUNCTION FOFTO(THETA)

CUMMON XSUB ,YSUBETASUBsCSUB»DSUB,BS110+1)y X{10)sXL4NS
XI=—CSUB*COSITHETA) +DSUB

BK=1o+{XSUB—XI} /SQRT{IXSUB~XI ) %%2+(YSUB-ETASUB) ¥%2)
FOFTO=BKXSIN{THETA) *SIN{8.0*%THETA)

RETURN

END

FUNCTION FOFTLI0(THETA)

COMMON XSUB ,YSUBETASUB »CSUBsDSUB,BS(10,5,1)9X(10)sXCsNS
XI==CSUB*COS{THETA)+DSUB
BK=1.+IXSUB—XI1)/SGRT{(XSUB-XI)*%*2+{YSUB-ETASUB) #%2)
FOFT10=BK*SIN{THETA)*SIN(9.0%THETA)

RETURN

END
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FUNCTION WU(XC)

COMMON XSUB,YSUB,ETASJB,CSUB,DSUB,BS{10,1),X{10),QQ,NS

WUL=BS{1s1)#BS{2+1)*X{1 Y+8S{3,1)%X{1 »*&x2+BS{4, LI*EX(1 )*&3+BS(5,1
L)RX(1 )%%44BS(6, LI#X{1 I¥*5+BS{ T, L)*X{1 I*%64BS(8,1)%X(1 ) **x7+BS(9
291 )#X(1 y%%84+BS(10,1)%X {1 )*%¥9

WUN=BS{1s 1) +BS( 2, 1) ¥X{NSI+BS{3 L) ¥XINS)I*+2+8S{4,1}*X{NS)I=%x34BS(5,1
LIRXINS ) ¥%4+BS( 64 L) EXINSI*%5+BS (T, 1) EX{NS ) *%6+BS{ 8, 1L} *X(NS) *%7+BS5(9
291 1EXINS)*%8+B5{ 105 1) EX{NS)%*9 '

DWULIDX=BS{2s1)#2.¥BS{3,1)%X{1 )#3.%BS{4,1)%X{1 ) *¥244,.%BS{5,1)*X(1
1 )#%345,%8S{6,1)1%X(1 ) ¥%446.%¥BSITy1)%X{1 I%X54+T%XBS{8, 1) ¥X {1 I**6+
28 %BS{9, 1) %X({1 }*%T4+9.%BS{10,1)%X{1 )*x%8

DWUNDX=BS{251)+2.%BS{3 ) 1)%X(NS)+3.%BS{ 4, L) &X{NS)*¥2+4 %¥BS{ 5y 1) %X (N
1S)%%3+5.#BS5S{6y L) EXINS) * X446 *¥BS{ Ty 1) XX (NS)¥%5+T. %BS{ 8,y L) X (NS} *%b6+
28.%BS{9 411 (X{NS)¥*xT+9,%BS(10,1 ) *X{NS)*%8

IFAXCoLlEX{1) sANDs XCuGE<Os) WU=WUL+DWULIDX%®{XC-X{1})

IF{XCobToX{1)aANDXC.LTLX{NS})
1WU =BS{151)+BS{2,1)%XC +BS(3,1)%XC 2X¥2+B5{ 4 1) ¥XC *¥3+85(5.1
2)1%XC.  *¥%44BS{6,1)#XC  *%5+8S{ 7T, 1)%XC ¥%6+BS(8,1)%XC *%7+B5S (9
3,1)%XC *%8+B85(10,1)%XC *%9

IF(XC.GE.X(NS) sAND. XCoLE. 1) HU—HUN+DWUNDX*(XC—X(NS))

RETURN

END




SO0

OO0

OO0

OO,

10

20
30

40
45
50
60
70
80
85

90

95
100
105

106

110

130
140
150
160

SUBROUTINE MATINVIA,N,B,M,DETERM,IPIVOT, INDEX,NMAX, ISCALE)
MATRIX INVERSION WITH ACCOMPANYING SOLUTION OF LINEAR EQUATIONS

DIMENSION IPIVOTIN) yA{NMAXN) 4B{NMAX, M) » INDEXINMAX,2)
EQUIVALENCE (IROWsJROW), (ICOLUM,JCOLUM), (AMAX,; T, SWAP)

INITIALTZATION

ISCALE=0
R1=10.0%*100
R2=1.0/R1
DETERM=1.0
DO 20 J=1N
IPIVOT{J)=0
DO 550 I=1,N

SEARCH FOR PIVOT ELEMENT

AMAX=0.0

DO 105 J=1,N

IF {IPIVDT{J)-1) 60, 105, 60
DO 100 K=1,4N

If (IPIVOT(K)-1) 80, 100, 740
IF {ABS{AMAX)—ABS(A{JsK)))85,100,100
IROW=J

1COL UM=K

AMAX=A(J,K)

CONTINUE

CONTINUE

IF (AMAX) 110,106,110
DETERM=0,0

ISCALE=0

GO TO 740
IPIVOT(ICOLUMI=IPIVOT(ICOLUM) +1

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL

IF (IRGW-ICOLUM) 140, 260, 140
DETERM=—DETERM

DO 200 L=1,N

SWAP=A{TIROW,L)

89



90

SO0

170
200
205
210
220
230
250
260
270
310

1000
1005
1010

1020

1030
1040

1050
1060
1070

1080

1090

2000

2010

320

ACIROW, L)=A{ICOLUM, L)
ATICOLUM,L)=SHAP

IF(M) 260, 260, 210
DD 250 L=1, M
SWAP=B(IROW,L)
BUIROW,L)=8(ICOLUM,yL)
BLICOLUM,L)=5SWAP
INDEX{I,1)=1ROW
INDEX{I 2)=1COLUM
PIVOT=A{ICOLUM, ICOLUM)

SCALE THe ODETERMINANT

PIVUTI=PIVOT
IF(ABS{DETERM)-R1)1030,1010,1010
DETERM=DETERM/R1

ISCALE=ISCALE+L
IF(ABS(DETERM)-R1)1060,1020,1020
DETERM=DETERM/R1

ISCALE=ISCALE+1

.GO TO 1060

IF(ABS{DETERM}-R2)1040,1040,1060
DETERM=DETERM#R 1

ISCALE=ISCALE~]
IF{ABS{DETERM}-R2)1050,1050,1060.
DETERM=DETERM*R1

ISCALE=ISCALE~1
IF(ABS{PIVOTI)-R1)1090,1070,1070
PIVOTI=PIVCTI/R1

ISCALE=TISCALE+]
IF(ABS{PIVOTI)-R11320,1080,1080
PLVOTI=PIVOTI/RL

ISCALE=ISCALE+]

GO 1O 320
IF(ABS{PIVOTI)I-R2}2000,2000,320
PIVOTI=PIVOTI*R1

ISCALE=1SCALE-1
IF{ABS{PIVOTI}-R2)2010,2010,320
PIVOTI=PIVOTI*R1

ISCALE=TSLALE-1
DETERM=DETERMX*P [VOT ]

DIVIDE PIVOT ROW BY PIVOT ELEMENT




330 A(ICOLUM,ICOLUM)=1.0

340 DO 350 L=1,N

350 A{ICOLUM,L)=A(ICOLUM,L)/PIVOT
355 IF(M) 380, 380, 360

360 DO 370 L=1,M ‘

370 B(ICOLUM,L)=B(ICOLUM,L) /PIVUT

OO

REDUCE NDN-PIVDT ROWS

380 DO 550 L1=1,N

390 IF(L1-ICOLUM) 4005 5504 400
400 T=A(L1l, ICOLUM)

420 A{L1,ICOLUM)=0.0

430 DO 450 L=1.N

450 AlL1,L)=A(L1,L)—-A(ICOLUM,L)*T
455 IF{M) 5509 550, 460

460 DO 500 L=1,M

500 BIL1,L)=BIL1,L)~-BIICOLUM,L)*T
550 CONTINUE

INTERCHANGE COLUMNS

(el gl

600 DD 710 I=1sN
610 L=N+1-1
620 IF (INDEX{L,1)-INDEX(L,2)) 630, 710, 630
630 JROW=INDEX{L,1)
640 JCOLUM=INDEX(L,2) *
650 DO 705 K=14N
660 SWAP=A(K,JROW)
670 ALK,JROW)=A(K,JCOLUM)
700 A(K,JCOLUM)=SWAP
705 CONTINUE
710 CONTINUE
740 RETURN
END
CANE206 JEAN MIGNEAULT
C LEAST SQUARE POLYNOMIAL FIT ANE206
c
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‘SUBROUfiNE LSQPOL(X:Y:W,RESID.N,SUM;L,A,B;M,C,NMAX,MMAX)

10
20
30
40
50
50
10

90
100
105
110
120
130
150

180
185

192

195
198

205
210

DIMENSION X(NMAX),Y(NMAX'L3'RESID(NNAX’L)'A(MMAX1MMAX37

28(MMAX;L).C(NMAX,M),SUM(L) W {NMAX)

DO 20 I=1,N

C{I,1)=1.0

DO 50 J=24M

DO 50 I=1,N

Ci1+J)=ClI,J-10%X(1)

DO 100 I=1,M

DO 100 J=1,M

A([,J)"‘O'O

DO 100 K=1,N
AlTJ)=ALT, ) #C (K IV ERC Ky J)AWIK)
DO 150 J=1,L

DD 150 I=1,M

B(I,J}=0.0

D3 150 K=14N
BlIsJ)=B(T1,J)+CTK I )XY {KyJ)*WIK)
CALL MATINV {AyMsByLsDETERMRESID, CyMMAX,yISCALE)
DO 205 J=1,L

SUM{J)=0.0

KK=M

DO 195 K=1,M

CIKy1)1=B{KKd)

KK=KK-1

DO 205 I=1,N

RESID(I s J)=POLYEL{X(I)}sM,C)-YI{I,J)
SUM(JI=SUM{ J)+RESID(I,J ) *%2%d{1)
RETURN

END




12

20

10

11

FUNCTION POLYEL{XsM,C)
DATA BIG/O3771T77177771/
DIMENSION C(M)
IF{M~-1)10511,12

N=M-1

POLYEL1=C(1)

DO20I=14N
POLYE1=X*POLYEL+C(T+1)
RETURN

POLYE1=8IG

RETURN

POLYEL1=CI(1)

RETURN

END
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OO O

SUBROUT INE GAUSS (A,ByNsSUM,FOFX)

REFERENCE SCARBOROUGH NUM. MATH. ANAL.
HOWEVER THIS SUBROUTINE INTEGRATES FROM

DIMENSION U{5),R(5)
U(1)=.425562830509184
Ul12)=.283302302935376
U(3)=.160295215850488
Uta )=.067468316655508
U(5)=.013046735741414
R{1}=,147762112357376
R{2)=.134633359654998
R(3)=.109543181257991
R(4})=.074725674575290"
R{51=.033335672154344
SUM=0.0
IF{A.EQ.B) RETURN
FINE=N
DELTA=F INE/ (B—A)
DO 3 K=1,4N
XI=K-1
FINE=A+XI/DELTA
Do 2 II= 1,5
UU=U(TIT ) /DELTA+FINE
SUM=R (11) *FOF X{ UU }+5UM
DO 3 L=1,5
UU={1.0-U{L))/DELTA+FINE
SUM=RI{L)*FOFX{UU)+SUM
SUM=SUM/DELTA
RETURN
END

PAGE 147
ZERO TO ONE




Sample Output Listing
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00000°0 =ddlA LLy6T1°T  =ddiX

000€L" =dV9A 2etz6*lT  =dVv9X
oooeL* =dNGA 2el26°1T =dN9X
00000*T =ddSA 086L0%¢ =dd&X
00000*T =dd¥A 269561 =dd¥X
000sL” =dNEA 6L02%°T =dNEX
00000 *0  =ddZA L1%61*1- =ddiX

*0  =ddlA *0 =ddiX

13V X 3IAILISOJ*Q¥0HD LODY JTIVH 3HL IV SI NIOIH0 JIHL 3d3HM
3ADSY N3IAIO OILvd NVASIWIS 3HLI A8 CIZITYNOISNIWICGNON NIHM
SNOTLVINGWOD 3HL NI G3SN 39 0L WYO4NVTd ¥0d SINIOJ ¥IL3WI¥3d 40 NOI1vd01

00000°T =(d33MS QUVOGLING WILINI IV NVASIWIS/d3IMS QUVOSLND TYNIS iV NVASIW3S}

00000°0 =LA LI%6T°1  =1X
000EL®  =V9A 2€126°T =V9X
000€L°  =9A Z€126°1T =9X
00000°1 =6A 086L0°Z =6X
00000°*T =%A 26966°T =%HX
000SL*  =fA 6L0Z%°1 =€£X
00000°0 =ZA LIB61°1~ =2X
*0 =14 0 '=1X

14V X 3A11IS04*GUOHD 100Y 4TVH 3H1 IV SI NISIH0 3HIL -3Y¥3HM
INdNI sv g3sn WY04NV1d 3HL ¥0d4 SINIOd ¥313WId3d 40 NOILVIOT

0e =0 3IN1430 3¥V SIO0W 3 ¥NSSIUd IWIHM TINVA V NG ISIMNVAS SNOTLVIS 40 YIGWNN Y =S300W 3YNSSIUd ISTMAYOHD JO YIBWON

TYOTYULIWWASIINY ST LI*T NVHL ¥3IHIO/TVIIVIIWWAS SI ONIGVOT NVdS 3HLI*T 0L TvN03 SI 3003 AYLI3WWAS 4l
0o000¢€” =d3IGWON HIVW T =3007 AYLIWWAS 00% =438WNN 3SVD

ViVO AY13W039
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00000°0 =NOISNILX3 CQ¥OHD 31

00000°0 =NOI1VI07 10AXMd 2 00000°0 =NO1iV307T 10Ald A 00000°0 =NDOI1VI0T iDAlLd X
000¢elL* =Mv3uE 31 A 6006L " =5vy3¥8 37T A
sL€70° =01 Lvd ¥3IdVvi TIVYE3A0 96619°2 =C0d40HD ONIMIU0I 88811* =040KH) dl11i yG668€*2 =0U0HI 10039

0 =HJ1ld NI 3F19NV INVD 1OAld 00000°C =V1T730*3T0NV d33MS 1INV ¥IINO NI FONWHD

$9908°82 =319NV d3IMS GHV0BLINO TWNId 3l $9908°82 =319NY d3IIMS QUVOSIND TVILINI 31 0000T*G% =3T9NV d3IMS GUVOINI 34
00000°S S =31ONV d3IIMS GUvV0SLNO NI ER 00000°69 =319NV d33MS QUV09IA0 TYILINI EN 00000° %L =3719NV. dI3IMS GuvOENI 31

0 =170d NI 319NV INVD 10Ald

ICIAS =QuOHD JIYL3IW039 NvaW IHL 40 NOILYIOT A
$9€40°- =0¥OHD JTYLI3WO39 NV3IW IHL 40 3903 9NIOQVIT 3HL 40 NOXILVIOT X $6896°1 =0¥0HD J1413W039 NVIA
T0€21°T =CY¥OHD 3OVHIAV €09%€*2 =VIUV WYO4NVd 10602°1 =01ivd.133d4SY

(NOI SN3iX3 QuOHD 3903 ONITIVYL V SVYH WHOdNVId 3HL 41 GITTVANT 3¥V NOILVI0T S11 ONV Q¥OHD J1¥13WD30 NVIWIWEDSNYId NI VL0



00000°0
o1V

I/X
01°1d *NOD

00000°0 00000°*1
42960° 00006°
0L6I1*  00008°
S1181° 0000L2°
90veZ " 00009°
0s%Le° _ 0000s*
Litoe* 0000%*
6€G1E" oooo0¢*
c1tee” 0o00o0e*
g6hde® 0000X°*
€eeee” 00000°0
377 /X

IdYHS H3IGWVI NV IW

00000°0 00000°0 00000°0 00000°0 00000°%0 6198€° ¥ 189869~ #8168°1
6v 8V Ly 9V sV ka €V 44

/X 40 SUIMOd ONISWIYINI 40 ¥30Y0 NI*(D/X) 30 SINIIDI44300 IVIWONATIOD

$8696° e10le1 9 By g81e1y*
/X I’X 3/X /X 3/% JI/X 37X 3/X
) 896£S°— 9ZL1I3° - 26912°-

6°1d°NOD 9°1d*NOJ L*id*NOD 9°id*NOD S*1d*NOD % 1d*NOD €*1d*NOD Z*1d°*NOD

YY3Y 0L INDYd WOULC SINIOD TOMINDD LV (N/M)*S3dOTS

$668€°Z =0UYOHD 00000°0 =NOILVI0T 3SIMNVdS 02 =¥3EWNN NOILVILS

ViVQ ¥38WvI NV3W

85681° -
v

86911 °
/X

60.%0° -

1°1Ld*NOD
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00000°0
o1V

WX

01°1d4°NOD

00000"0 00000°1
€9160" 00006°
I%L01° 00008°
96991 ° 0000L"
9LLZC"® 00009°
Legge* 00006°
ostye” 0000%°
2000%* 0000¢c*®
[4-TA N 00002*
yeoly® 00001*
2L6LYy*® 00000°0
2/7 X

3dVHS ¥IBAWVD NV 3IW

00000°0 00000°0 00000°0 00000°0 00000°0 61860°T- seHel e 66265°2-
6v 8V Ly 9V Qv v €V v

/% 40 Su3IMOd SNISVIAUINI 40 ¥IGHO NI14(I/X) 30 SIN3I2134302 TVIKWONATOM

) . 68696° 000&L" 81eTH”®
WX /X /X 2/X 2% I/X /X 37X
Y0806°~ 91266 °~ 26896°—

6°1d*NOD g°1d*NOD L1*1d*NOD §°1d *NOJ §*1d*NOD ¥°1d°NQJ €°1d*NOJ 2°1d°NOD

¥V3¥ 0L INOY¥S WOUd*SINIOd TO¥INDD 1v*{N/M)*S3d0TS

69%61°2 =QdOHD 9498L0° =NOI1V207 JSIMNVdS 12 =Y38WNN NOILVIS

811%0°
v

B6911°
X
890¢2¢°—
1°1d*NDD
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00000°0
otv

I/X
01" 1d*NOD

000000 00000°T
198%0° 00006*
88860° 00008°*
964Ge1 " 0000L*
8891¢2* 00009
osyge* 00006°
£GESE”? 0000%*
¢GLiy e 0000€"
8HL9Y* 0000¢°
G8lI6H" 00001*
GL08%* 00000°0
272 2/X

IdVHS YIBWYD NvIW

00000°0 000000 00000°0 00000°0 00000°0 0ET92 %~ 219i6°8 29L19° 6~
R 8V LV Sy qv v €V 4

37X 40 S¥3M0d ONISYIUONI 40 UIGYO NI4(I/X) 40 SIN3131443023 IVIWONATOd

. $8696° ooosL* 81€ 1y
37X /X IrX 37X 3I/X 2/X 3/X 37X
€0L8Y*— T€966*— L899~

6°1d *NOD 8*1d *NOD L*Ld*NO2 9*1d*NOD G*1d*NDJD %*1d*NO2 €°1d°NOD 2% 1d*NDD

YV3Y 01 INOYWS WOWJSINIOd TOUINDD 1V (n/M)*S3JOTIS

L6000°2 =Q4¥OHD £#961° =NOI1V¥I07 3SIMNVES <2 =YIGWAN NOILVIS

Lss0%*
1v

B69TT*
31X

9GGET* ~

T* Ld*NOD

100



€0000°0
01y

X
0T 1d°NOJ

00000°0 00000°1
€E¥99%0° 00006°
#14%60° 00008*
¢siIst” 0000L*
12zceee 00009°
00%0¢e* 00006°
G8e6E " 0000%*
6lLly* 0000¢€*
2a1vs 00002*
1v9¢ * 0o00T1"
gises”® 00000°0
2 X

JdVHS dIGWVI NVIW

00000°0 00000°0 00000°0 00000°0 00000°0 S0L%08~ L6T62%91
6V 8y Ly 9V sV v €V

/X 40 SYIMOd ONISVIUINI 40 ¥30¥O0 NI‘(J/X) 40 SINIIOI44300 IWIKONATOL

68696° 0006L"
I/X 2/X /X 37X WX /X /X
S80LY°~ yeZLe * -

6°1d°NOD 8°1d *NOJ L*1d4°NQD 9°1d*NOJ S*1d4°NGD #*1d*NOJ €°1d4°NOD

¥VIY O1 INOYd WOWJ*SENIOD TGYINDD 1V U(N/M)*S340TS

926096~
44

81e1v*
37X

2%168°%~

2 Ld*ND)

896081 =0QU0OHD GheEee” =NBILVIO0Y ISIKNVCS €¢ =U3IGWNN NOILVILS

22698°
v

86911
/X%

5L850° -

1° Ld*NOD

101



00000°0
o1lv

7%
01°1d°NOD

00000°0 00000°1
L1s%0° 00006"
09260° 00008°
g6vs1” 0000L"
geg9ee 00009°
hegge” 00009°
oLeYy* 0000%*
898%G* 0000¢*
CAZAA B ogooZ*
812€9° eJele]o] B
01L96° 00000°0
/1 /X

FdVHS YIBWVDI NvIW

00000%0 00000°0 00000°0 00000°0 00000°0 2662L°11~ 6egZl e $22¢6°E1—
6v 8v iy’ 9V eV v €V v

2/X 40 SY3MOd ONISVIWINI 40 ¥30¥0 NI*(3/X) 320 SINIIDI4d4300 TVIKONAOC

68696° oo0sL*® g1e 1y *
X /X /X 21X 37X I7X X 24X
2509y °—~ 6ELT9"~ 266601

6°1d4°NGD 8°1d *NOD L*1d°NBD 9*1d*NOD §*1d°NOJ ¥*1d*NDD €*1d*NOD 2°1d°*NDJD

YY3Y 0L LINDYd WOUS4*SINIOd TOYINOD LV (n/M}*S3d0TS

L6129°T =0d¥0HD 2060¢" =NO11VI07 3ISIMNVCS ¢ =Y3IGWAN NCI1VLS

Yreev 1
1v

86911°
37X
6Z2601°
1°1d°NOD

102



00000°0
#8€%0 *
62160°
L2861°
ge16l”
2189¢€°
086%
06819 °
68669 °
cozoL”
GL26G°
2/7

00000° 1
00006*
00008°
0000L*
00009°
0000¢*
0000%°
0000€*
00002*
00001°
00000°0
X

JdYHS Y3GWVD NV3W

€0000°0 00000°0 00000* 0 00000°0 00000°0
olv 6v 8V Ly 9V

00000°0
sV

9G9EHR G T~
v

CRA 10 $4 6€£69%°81~
€V 2y

/% 40 SYIMCGd ONISVIUYINI 40 ¥IQUO NI*(J/X) d0 SINIID134300 TVIKONATOG

X X /% /X /%X
01°1d°NDD 6°1d°ND3 8°1d4°NOD L*1d*NOD 9°14°NOD

668E¥*T =QY0OHD ggé8e” =NQ11VI01 3SIMNVAS

/%

S°1d°NOD

68696°
/X
L98YYy
¥*1d*NDD

yv3y Ol hzcru WORS*SINIOd T0YWINDD LV {N/M)*S3d0OTS

114

ooosL” sIETY*
X 3/X
#6999 "~ 66662°1-

€*1d*NOD 2°1d4*NOD

=9IEGWNN NOILVIS

316902
v

869T1°*
/X
LigTe®
1*1d*NOD

103



60000°0
(1134

IIxX
0 T*1d°NOD

00000°0 00000°1
L6%%0° 00006°
86960 ° 00008°
Ltyelt® 0000L"
o9LLe” 00009°
0180%° 0000s*
Te6H8 " 0000%*
91919° 0000¢*
91€6L " 00002°
yHHeEL® 00001*
%9086 ° 00000°0
2/2 /X

JdVHS dIEWVD NV3IW

00000°0.. 00000°0 00000°0 00000°0 00000°0 00%S€E*LT~ €0L96°5E 61€6L°12~
6V 8Y Ly v Qv Y eV r44
3/X 30 SYIMOd ONISVIUINI J0 ¥IAYO0 NI*(I/X) JO SIN3IIDI44300 TVIKONATOd
68696° 000s6L" 81e 1y *
X X /X I/ 27X I/x% /X /X
. G0YGh°—~ 18747 9090%° 1~
6°1d*NOJD 8- 1d°NOD L°1d*NOD 9°1d"NGQD 6°1d°NOD %*1d°NOD €*1d*NOD 2°£d*NOD
Wv3d Of INDYd WOUS*SINIOJ TOYINOD LV {N/M) *S3dOTS
98192°1 =QH¥OHI 66€£5Y° =NOILV¥I0T 3ISIMNVIS 92 =¥3GWNN NOILVIS

Yees9°Z
w

8691T"
/X
I¥i64°
T°1d*NOJ

104



€0000°0
o1v

X
01°1d°NDD

00000°0 00000°1
98¢%0* 00006°
18€60° 00008°
91891° 0000L"
8vele” 00009°
1060%° 00006G*
CALA 1N 0000%°
L6699 ° 0000¢€"*
819¢elL" 0o002* ’
. 12%69° 00001*
14%006° 00000° 0
2/2 /X

JdVHS YWY NV 3IW

00000°0 ooooo-o 00000°0 00000°0 00000°0 60912°61~ 2%598°6€
6vY 8y Ly 9V 114 YV eV

/X 40 S¥3IMOd ONISVIUINI 40 ¥30H0 NI (27X} 40 SIN3ID143300 WIWONATOd

58696° 000sL "
X 37X /X X /X /% X
9E9Y Yyt~ 110%L°-

6°1d*NOD 8°1d°NOD L°1d*NOD 9°1d°NOD S°1d*NOD % 21a°NOJ €°1d°NOD

¥V3Y 042 LNOYWd WOY4'SINIOd TOYINGD 1VE{n/M) £S3d401S

8669€° ¥Z—
2y

811y "
2/X%

ov¥00%°1-

2*1d*NOD

0L160°1 =0YOHI 0s2zs* =NOILVJ07 3SIMNVdS 17 =¥3EWNN NOILVLS

58912°¢
v

36911°
I7X

2eigs*

1 1d*NO2.

105



€0000°0
otV

/X
DI*1d°NOD

00000°0 00000°1
08€%0* 00006°"
iv%60* 00008*
661L1° ooooL®
T6€82° 00009*
2992y* 0000¢s*
694L6"° 0000%*
LisoL® 0000¢€"
LSOLL"® ooboz*
€621L"° 00001"
sgesy * 00000°0
3/2 /X

IdVHS YIBWVDI NV IW

00000%0 00000°0 00000°0 00000°0 00000°0 6992512~ 192%L° 0y 08t 69" L2~
6V gv Ly oV av Y 134 v

3/X 40 SUIMDd ONISVIUINI 40 HIAUO NI*(I/X) 40 SINIIDIA4302 IWIWONATOM

68696° 000sL" gIeTL "
/X /X 27X 3/X /X 27X YA X
€699 y° - 99¢LL "~ 8816%° 1~

6°1d *NGD 8° 14 °NO2 L°1d°*NOD 9°1d*NOD S°1d*NOJ #°14*NOJ €°1d*NOJ ¢*1d*NOD

YV3Y 0f INOY3 WOU4*SINIOD TOYINOD LV4(A/M) ¢ STL0TS

€5626° =Q40H] 6L18G" =NO11V307 3SIMNVdS 8 =¥3IGWNN NOILVLS

S TeEL €
v

36911 °
I7X

GBL50°1

1° 1d*NOJ

106



00000°0
o1v

/X
01°1d°NDD

00000°0 00000°1
.612%0" 00006°
0€060° 00008°
65891 ° 0000L"
8498¢° 00009°
628€% " 00006°
2909 ° 0000%*
919%L° 0000€°
08518 ° 00002 °
099%L " 00001°
2128%” 00000°0
3/7 27X

JdVHS ¥IEWVI NV3IW

00000°*0 00000°0 00000°0 00000°0 00000°0 6%160°62~ EGELI*1S ZLY2H TE~
6V 8V Ly 9y sv ka4 eV 4]

/X 40 S¥3IMOd ONISVIUINI 40 ¥3IGHO NI*{3/x) 40 SIN3I0143300 IV IWONATOd

$8696° oo0sL* gleliv*
I X 37X /X 37X /X% /X 37X
ooLEY*~ 968LL 196€9° 1~

6°1d*NOD 8°1d*NOD L*1d°NOD 9* 1d°NDD G*1d*NOJ %*1d*NOJ €*1d°NOD 2*1d*NDD

YY3Y OL LNCYd WOUISINIOd TOYINDD 1ve{n/mM)*sS3doas

9€9LL” =0Y¥0HID CH699° =NO11VJ0T 3SIMNVdS 62 =Y3IGWAN NOILVIS

YEYHZ Y
v

869T11*
IIX

€eg82 1

1°1d*NOD

107



00000°0
01v

/X
0TI 1d°NOD

00000°0 00000°1
20e%0* 00006°
26680° 00008°
12691 ° 00o00L"
99682" 00009°
Y094y * 0000¢s°
1€et19” 0000%°
vH9G6L " 0000&*
Lyo2e* 0000¢2°
g65¢€l” 00001*
ELTIYH® 00000°0
3/2 3/X

IdVHS U3BWVI NVIW

00000°0 00000°0 00000°*0 00000°0 uv0000°0 88B6%5°92-  LGGSB°*%G 8gZ2e*ce—
6V 8V Ly 9y oV vy €V v
/% 40 SY3IMDd ONISVIUINI d4C ¥IAYWO NI‘(3/X) 40 SINIFIDIJH4303 IVIWONATOM
68696° 000sL* 81e1H "
A% 37X I7X /X /X 3/X X X
Y19€y - i888L°~ 61199° 1~
6°1d*NCD 8° 1d °NOJD L% id*NOD 9°1d*NOD G°1d°NOD $*1d°NOD €°1d°NOD Z2°14°NOD
¥V3Y 01 LNOUd WOU34SINIOd TOWINGD 1V4{N/M}*S3401S
H1€€9° =QU0HD TT20L" =NOI11VI0T ISIMNVJS 0€E =Y3IGWAN NOLI1VIS

65L69%Y
v

86971 "
37X

£EY8H°1

1°1d°NOD

108



00000°0
otV

A%
0T 1d "NOD

00000°0 00000°1
099%0* 00006°
649860° 00008°
6e8L1" 0000L"
81882  00009°
LI6TY " 00008*
69266 * 0000%°
26EG9T 0000¢*
€EBLY * ooooz*
T1€896° ooooT1°®
98%LZ " 00000°0
pryd /X

JAVHS ¥3ERVI NVIW

00000°0 00000°0 00000°0 00000°0 00000°0 %9666 °02~ (2217804 gEYLG* 82—
6V 8V v 9V eV k4 €v v

/X 40 SY3NGd ONISVIYINI 30 ¥30¥0 NI*(D/X) JO SEINIIIIIH30D IV IWONATOd

$8696° coosL® 81ETH*
X /X I/X 37X /X% /X 3/X /X
CALA A M €296L° - 982Le" 1

6*14°NCI 8*1d*NOD L*1d*NOD 9*1d °NOJ 6*1d°NGD ¥ 1d *NOD €°1d*NOD 2°1d°NOD

¥VaY 0L INOYd WOUSSINIOd T0¥INOD LV4(N/M)*S3d40TS

%6005 * =QU0H)D 1%09L° =NOILVI0T 3SIMNVdS T€ =YJOWNN NOILVIS

SETEY* Y
v

86911°
IIX

6€£199°1

1" 1d*NDD

109



00000°0
olv

/X
01°1d"NOD

00000*0 00000°1
8€9%0* 00006°
FT240) 0 00008*
L618T1* 0000L°
688" 00009°
yESIY 0000s°
6€24HS° 0000%*
L00%9° oooo¢c*
62L99° 00002*
€81L6° 0000T1°
€e60€” 000000
/7 X

AdVHS dIGWVDI NVIW

000000 00000°0 00000°0 00000*0 00000° 0 169€6°81~ ZLLT0"0% 06096°e2~
6v 8V Ly 9V oV v €v v
3/X 40 SYIMOd ONISVIUINI 40 ¥3QUO NI*(3/X} 40 SINIIDI44300 TVIWONAIO
$8696° 0006L* 8IETH*
X /X 3/X 27X 37X X /X IX
4619y >~ 9LGHL® ~ 6ELTE 1~
6*1d*NOD 8°1d°NOD L°1d"NOD 9*1d°NOD S*1d*NOD %*1d*NOJ €°1d°NBD Z*1d*NOD
¥VIY 01 INOUd WOWd®SINIOd TOWINDD LV (N/M)¢S3dOTS
ZHeZH* =QUOHD coe60g* =NOIL1VI0T 3SIMNVdS 2€ =YIHWNN NOILViS

EL¥36 "€
13

86911°
37X

GBG9%° 1

T"id*NOD

110



00000°0
o1V

X
01°14°NOD

00000°0 00000°1
€e6%0* 00006 °
80601 " 00008°*
€0161° 0000L°,
06962° 00009°
6991%° 00006°
192€s° 0000%"
80619° 0000¢°
1L%29° 00002°
v6114° 00001°
»8Hel* 000000
3/2 37X

JdVHS Y3GWVD NV3W

00000°0 00000°0 00000°0 00000°0 00000°0 20666°91~ SHERSCLE »96eT1°62~
6v ey Ly 9V sy k'l ev [44
/X 40 SUIMOd INISVIHINI <40 ¥3QW0 NI4(3/X} 40 SINIIII4430) IWIWONATOd
68696° 000sL" g1e1%*
X /X 21X 3/X 21X 3I/X X I1X
LeggYy*~ €£6818°—- 61680° 1—-
6°1d*NOD 8° 1d*NOD L°1d°NOD S*id °NOD S°1d°NDJ %*1d4°NOD €"1d°NOD 2°1d°*NO)D

YV3IY OL LINOYS WOU4*SINIOd TOUINGD LV* (N/M)*SIdOTS

98es5€E” =Q4¥0HI ¥9248° =ND11V307 3SIMNVdS €€ =UIBWNN NOILVIS

80980°%
v

86911°.
X
622€9°1
1*4d°NOD

111



€0000°0
oiv

/X
01°1d *NOD

00000°0 00000°1
1€260° 00006°
16611° 00008*
29L61"* 0000L°
96962 ° 00009°
9600%° 0000&°*
8EYEY ® 0000%°
€664 ° 0000g*
ceLES” 00002*
8296€° 00001°
Lelot* Q0000°0
/2 37X

JAVHS ¥IAWVI NYIW

00000°0 00000°0 - 00000°0 060000°0 00000°0 Lye66TeT~ g€9¢ce e q10€8° 22—
6v 8V LY -9V Qv Yy eV v

/X 40 SYIMOd ONISVIUINI J0 ¥IGHD NIS(D/X) 40 SINIIDI34300 TVIWONATO

68696° ooosL*® 81eTH*
I/ X I’X /X 3/% /X X /X
11016°~ sLig - 92148°% -

6°1d °NOD 8°1d*NOJ L*1Ld*NOD 9°*Ld*NOD G*1d°NOJ ¥ 1d*NOD €% 1d*NDD 2°1d°NO3J

¥y3¢ 0L INOHd WO¥I'SINIOd TOUINGD LV (n/M)4$3401S

89262 ° =@ 80HD 10168° =NOIL1VI07 3SIMNVIS Y€ =YIEWNN NOILVILS

€EV¥GLOY
v

36911 °
/X

25£28°1

1°1d*NOD

112



€0000°0
otV

X
01°1d4°NOD

00000°0 00000°1
0€SS0° 00006°
zoeiZt*® 00008°
¢g002* 0000L°
99982 ° 00009°
0689¢€° 060006°
0962%° 0000%°
SEL9y* 0000¢€”
Tee6e” 00002°
€2€€2” 00001°
81190 °~ 00000°0
/1 /X%

FAVHS Y3EWVD NVIW

00000°0 .00000°0 00000°0 00000°0 00000°0 169TL°6- HETTY 9T
6V 8V LY 9V GV 2V eV

3/% 30 Su3MOd SNISVYIUINI JO ¥30¥O NI*(3/X) 40 SIN31314430D IVIKONATOd

68696° o0oosL*®
A% 37X 3/X . 37X X /X X
8HEES" ~ 0»06L -

6°1d°NOJ 8°1d°NOJ L*Ld*NQD 9°1d °NOD G°*1d*NOD 4°31d"NOD € 1d*NDD

dv3¥ OL INDYd WO¥4*SINIOd TOUINGD 1Ly (n/M)4s3d0oTs

GL6S1° 61~
4

glele*
/X

L0164 —

2*1d°NOD

920+%2° =0Y0KHI ggeee” =NDOI 1¥J07 ISIMNV IS Ge =d4IGWNN NOIIVIS

95 Tv6° €
184

86911°
Y2/
25810%¢2
1° 1d°NOD

113



€0000°0
o1V

X
01%1d*NOD

00000°0 00000°1
81L90" 00006°
LovZt* 00008°
y8€61° 0000L"
- . lelse* 00009
6820¢€"° 0000s°*
%991¢* 0000%°
#2282 * 0000€°
ooiet* 00002°*
%1800°— 00001°

0610€°- 00000°0
/2 X

JdVHS Y38WYI NV 3K

00000°0 00000°0 00000 °0 00000°0 000000 62696° €~ 9L66%°€1 86969° €T~
&v 8v iy 9V sV k4 €V 2y

/% 40 SU3IMOd INISYIWINE 40 ¥3IQUO NI*(D/X) 40 SINIID134307 TIVIWONATOL

$8696° 0006L"* AL
/X 3/X 3/X /X X X 37X 3I/X
: 86.L96"~ 66104~ 6€£210°

6*1d *NOJ 8°1d °NOD L*1d *NOJ 9°*1d*NO3 S*1d*NOD %°* 1d*NGJ €°1d*NOD 2*1d°NOD

¥v3Y 0L INDYd WNO¥4¢ SINIOd TOUINDD LV (N/#)*S340TS

26961 ° =GY0H) 90156 =NOILVI01T ISIMNVIS 9€ =YIGWNN NOILVIS

L3SH3*E
v

86911 °*
I7X

rpzeete

1° 1d*NOD

114



00000°0
o1v

/X%
0T1°1d*NO3

00000°0 . 00000*1
56650 ° 00006"
14911 ° 00008°
61L91° 0000L®
86561° 00009°
6%061° 0000¢"
o0Y2H1* 0000%*
LeEYO " 0000¢*
96211°- 0000C*
€eiege*~ 0000T1°
€E#19°- 00000°0
3/2 37X

JdVYHS YIEWYD NVIW

00000°0 00000°0 00000°0 00000°0 00000°0 LGERS*2 o086t * 05%69°9-
6V 8V Ly v oV hd} €V r44

/% 40 SY3MOd ONISVININI 30 ¥3QUO NI4(3/X) d0 SINIID144300 TVIWONATOd

68696° 000sL" EREAL A
X IIX /X /X X /X 2/X X
008€S8 "~ Y0€16°~ 0TL99*

6°1d°NO) 8°1d*NOD L*Ld*NOD 9* 1d*NOD S*1d*NGD ¥*1d*NOD €°1d4°NOJ 2°1d°*NOD

Yv¥3y 0L INOYd WOU3*SINIOd TOUINDD LV* (/M) *S3d0TS

»6291° =0Y0HD Leere* =NO11VI07 ISIMNVdS LE =YIBWOAN NOILVIS

0LBI9T°E
v

869T11"
/X
Lz2s6€*2
1°1d4°NOD

115



€0000°0
otV

/X
01°1d°"NOD

00000°0 00000°1
I¥160° 00006°
02860° 00008* -
Leoet” ooooL*
OEeot 00009°
68LED" 00009*
6S66L0°~ 0000%*
61Ll%2°- 0000€*
OLLSH*— 00002°
0€869°- 00001°
§6966°~ 00000°0
12 I

JdVHS YIGWVI NV 3IK

00000°0 000000 00000°0 00000°0 00000°0 €S0%1°%6 AT AR O 0£Zet°1

6V 8V Ly 9V GV bV eV

3/X 40 S¥3IMOd ONISVIUINI 40 ¥IQUD NI*(I/X} 40 SIN3IDIA4303 IVINONATOd

$8696° 000sL*
/% /X /X% /X 37X /X X
G2H06° - g8Lee -

6°Ld*NOJ 8°1d*NOD L*Ld*NOD G*1d*NOD 6* 1d*NOD $*1d°*NOD €°1d*NGJ

4v3y¥ 0L INOYd WOUJ*SINIOd TOYINOD 1Vé(N/M)*S3d0TS

168€T" =0 Y0HD 69186" =NOI1VI0T ISIMNVJS 8€ =YIGWAN

44

8IETH*
I/X
G669€°1
2°1d°*NOJ

NOILVLS

£1896°2
v

36911°
/X
Lo9Ly*2
“T*1d*NOD

116



€0000°0
o1V

I

01°1d°NOD

00000°0"
6V

/X

6°1d°NOD

00000*0 00000°1
4640 00006°
6v€80 " 00008*
0s8L0° 0000L"
19610° 00009°
€%660°~ 0000S°
0z9i2°- 0000%°
5666%°~ 0000€°
296%L°~ .00002°
G8L66°- 00001°
6%812°1- 00000°0
372 37X

3dVHS Y3GWVI NV3W

00000°0 00000°0 00000°0 00000°0 06116°%1 T1691°62-
8V Ly 9V sv 9V €v

/% 40 S¥IMOd ONISVIUINI 40 ¥IOQHO N1°(3/X) 40 SIN3IIDI44300 TVIWONATOd

‘68696° oooGL”
/X X /X X I7X /X
L9106°~ 62€%0°

8°1d *NOJ L*1d°NOD 9°1d°NOCD S* Ld°NOD #°*1d°NDJ €°1d*NOJ

WV3IY 0L INOY¥d WOU4*SINIOd TOMINDD 1V (N1/M)*S3dOTS

096€Y°8
v

AT RS
/X

26296°1

2°1d4°NOD

o8gc1* =QY0HD 26966" =NO11VI07 3SIMNVAS 6% =¥IEWNAN NOILVIS

1069L°1
w

86911°
/X

BOSTY°Z

1°1d*NOD

117



118




II. SUPPLEMENTARY PROGRAMS (A1590 AND A1591)

ASPECT RATIO PROGRAM (A1590)

To find the aspect ratio and root chord of a planform that is of the general type
shown below (and which does not contain a trailing-edge inboard chord-extension) requires
a knowledge of most of the quantities shown in figure 2.

| .

i
- Bl——-J ' Sweepback is positive

e— B2 A Tip skew angle A, positive when
’ " tip trailing edge is inboard

of the tip leading edge

. .

oy : B3 " NCR
- 1.00 ot

Figure 2.- General planform used in aspect ratio program.

The term ARRATO is set equal to zero unless a particular value of aspect ratio is
sought. If set equal to a value other than zero, the program then fixes the leading-edge
sweeps, leading- and trailing-edge breaks, overall taper ratio, and tip sweepback of the
planform, and iterates on the trailing-edge sweep angles (which have been initially speci-
fied to be lower than an assumed final value) until the desired value of aspect ratio is
obtained. This procedure works best if both trailing-edge sweeps are the same since they
are adjusted together.
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The input data are to be read in a 6F12.5 format where the quantities CHI, LAMBD
PSI, OMEGA, B1, and B2 are on the first card and TAPER, DELT, and ARRATO are on
the second card.

The sample cases included are .
1st: The‘ planform like that shown in figure 2

2d: A sweptback planform with skewed tip that requires use of the iteration
procedure

3d: A double delta type planform with sweptforward trailing edge

4th: An arrow-type planform with skewed tip to be used in the pivot determining
program
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PIVOT DETERMINING PROGRAM (A1591)

If the high sweep position of a variable-sweep wing is known and its planform has
no leading- or trailing-edge break or trailing-edge chord-extehsion, like the planform
shown in figure 3, and its subsonic aerodynamic characteristics or mean camber surface
are required at this or lower sweep angles, it is necessary to first know the wing in its
outer panel streamwise tip position in order that they may be computed by using Langley
computer program A0313 or A0457. There are, however, an infinite number of these
outer panel streamwise tip positions that will result in the same high sweep wing given
the proper pivot location. They may be thought of as having been generated by a combi-
nation of two variables: (1) ratio of low to high sweep semispan, and (2) the fractional
location of the pivot along a chord which is normal to the high-sweep leading edge (T).
(See fig. 4.)

This program determines the absolute location of the pivot point relative to a new
coordinate system and the resulting low sweep streamwise tip planform for the conditions
given in the preceding paragraph. (See sample listing.) In case a pivot is selected which
would result in the trailing edge inboard and trailing edge outboard not intersecting on the
right side of or at the plane of symmetry in the streamwise tip position, the program
reduces the root chord by an amount equal to

CR(1 - 2) + 0.0001(tan ¢ - tan Q) + tan © - tan A - Bi(tan y - tan A)

(symbols are defined in fig. 2) and calls this the amount of trailing-edge chord-extension
that must be specified with the streamwise tip position in those programs. The num-
ber 0.0001 is assigned to be the new trailing-edge break location, and B2 is the old value.
Correspondingly, the taper ratio is changed from being the actual skewed tip length over
the root chord in the high sweep position to the same tip length but over the new root
chord. The x-location of the pivot, as shown on the output sheets, is relative to the orig-
inal half root chord but scaled to the new streamwise tip semispan so that it can be used
for input to program A0313 or A0457 directly even if the root chord has been reduced by
a trailing-edge chord-extension. ‘

The required data to be used for input are associated with the high sweep wing
and are punched according to a 6F12.5 format. The first card contains the aspect ratio,
leading-edge sweep angle, trailing-edge sweep angle, taper ratio, tip skew angle, and
root chord for a unit high sweep semispan. On the second card are the values for span
increase and maximum number of pivot locations desired. The last card(s) contains the
table of fractional pivot locations whose maximum number has been specified on the
second card.
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Sample cases are given in the output listings for the planform shown in figures 3
and 4. The T =0.75 case is used in program A0313 as the first sample case with
A =459 and M = 0.60.
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-8
-4+ N
X=+70
0 = o )/
4-

Pivot location that will give a

" streamwise tip at the specified
span increase

8
Arbitrary wing tip points
12 used by program to obtain
’ a pivotl that will qive a
streamwise tip at a span
16 increase of 156250
20
2-4*' A = +55°
X

Figure 3.- Arrow planform in original high sweep position.
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-4}
\ T
2l \Kx=+70°
o =Y

Loci of all pivot points that will
give the same low sweep outer panel

(witha streamwise tip) and a span

y= 58’\ increase of 1.56250 over the high
* fweep wing.
tor Line of constant T,
\ \ 7r=.75
1.2 )
(4
% | | ] { !
o 2 4 6 8 L0

Figure 4.- Low sweep position.




ASPECT RATIO PROGRAM A1590
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Program Listing
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PROGRAM ASPRATO {INPUT,DUTPUT,TAPES=INPUT,TAPE6=0UTPUT)

REAL LAMBDA

500 FORMAT(6F12.5)
501 FORMAT( 11F9.5)
502 FORMAT(1H1,4X2HAR6X3HCHI4X6HLAMBDAGX3HPST3XSHOMEGATX2HB1TX

128

1:2HB2 4 SXySHTAPER 3y 4X s SHDELTA W6 X 2HCR 4 TX 5 2HB3)

WRITE(6,+502)

1 READ{5,500) CHI,L AMBDA,PSI,0MEGA,8B1,B2

IF(EDF,5) 21,20

20 READ{5,500) TAPER,DELTA,ARRATO
ITEST=1
JTEST=1
CHII=CHI/57.29578
ALAMB={ AMBDA/57.25578
DELT=-DELTA/57.,29578
TANC=SIN(CHII)/COS{CHIT)
TANL=SIN{ALAMB) /CCS{ALAMB)

TANOD=SIN{1.57CT9€34DELT )/C0OS{1.5707963+DELT )

3 IF(PSI.GT.LAMBDA.AND,TAPER.LE.1.00) 60 TO 15
IF(PST.LE.LAMBDALAND.TAPERLLEL1.00) JTEST=1

- GO T0 16

15 JTEST=JTEST+1
IF(JTEST.GT.2Y GO 10 1

16 PSII=PSI/57.29578
OMEG=CMEGA/57.,29578
TANP=SIN(PSII}/COS{PSII)
TANO=SIN{OMEG) /COS(DMEG)

CR=14/{1.-TAPER*COS{DELT )*(1;+TANO/TAN9D))*(Bl*(TANCfTANL)+BZ*(

1TANO-TANP ) +TANL-TANO)
B3=1.-CR*TAPER*COS(DELT )/TANID

$=2.%{-Bl&x*2% {TANL-TANC )/ 2. +B2% 42 ¥{ TANO-TANP) /2. +B3*(CR+BL*{ TANL~

1TANC)—-B2%( TANO-TANP)+B3%(TANO-TANL)/2.)

Z{TANL-TANC)-B2%{TANC-TANP}+B3*{ TANO~-TANL)})}

AR =4,./5
IF{ARRATD.EQ.0.0) GO 7D 2

IF{ABS{ARRATO-AR} .LT.0.00001) GO TO 2

IF{ARRATD.GT.AR.AND.ITEST.EQ.1)
IF(ARRATOLLT.ARLANDLITEST.EQ.L)
IF{ARRATO.GT. AR, AND.ITEST.EQ.2)
IF(ARRATO.LT.ARAND.ITEST.EQ.2)
IFIARRATO.GT.AR.AND,ITESTLEQ.3)
IF(ARRATOLLT.AR.AND.ITEST.EQ.3)

GO
G0
GO0
GO
GO
GO

T0
10
T0
TO
T0
70

O~V P

+{1.-B331/2.%(CR+B1#*




i0

11

12

13

14

IF(ARRATO.GTLARJAND.ITEST.EQ.4)
IF(ARRATO.LT.AR.AND.ITEST.EQ.4})
IF{ARRATO.GT.AR.ANDL.ITEST.EQ.5)
IF{ARRATO. LT AR AND.ITEST.EQ.5)
IF{ARRATO.GT. ARJANDLITEST.EQ.6)
DMEGA=CMEGA+10.

PSI=PSI+10,

GO 10 3

OMEGA=CMEGA-9.,

PSI=PST-9,

ITEST=2

GO 10 3

OMEGA=CMEGA+1.

PSI=PSi+l.

GO 70 3

OMEGA=CMEGA-0.9

PSI=PSI~0.9

ITEST=3

GO 70 3

OMEGA=0OMEGA+0.1

PSI=PSI40.1

G0 T 3

OMEGA=0OMEGA-~0.09

-PS1=PS1-0.09

ITEST=4

GO TO 3
OMEGA=0MEGA+0.01
PSI=PSI1+40,.01

GO 1O 3
OMEGA=CMEGA-0.009
PSI=PST1-0.009
ITEST=5

G0 7O 3
OMEGA=CMEGA+0.001

PSI=PSI+0,001

GO 10 3
OMEGA=CMEGA-0.0009
PSI=PS1-0,.0009
1TEST=6

GO 10 3

-DMEGA=CMEGA+0,0001

PSI=PS1+0.0001
G0 10 3

GO TD 10
G0 70 11
GO 10 12
G0 TO 13
60 710 14
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PIVOT DETERMINING PROGRAM A1591
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Program Listing
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PROGRAM PIVOY ({INPUT , OUTPUT , TAPES=INPUT, TAPE6=0UTPUT)
DIMENSICN XCR(100), TANLO(100),TANLLO{100),T(100)
REAL LAMBDA,LAM
500 FORMAT(6F12.5)
. 550 FORMAT{1H1,40X,10HINPUT DATA////)

551 FORMAT{25X,50HARROW WING WITH CROPPED TIPS (HIGH SWEEP POSITION)) -
552 FORMAT (3X,3HAR=yF9.5,1X +4HCHI=4F9.551Xs4HPS I=4F9. 5, 1Xy 6HTAPER=4F9.
155 1Xs 6HDELTA=3F9.5, 1X, 3HCR=,F9.5, 1Xs 18HSPAN INCRSE DESRD=,F9.5)

553 FORMAT(46X,17HWING TIP LOCATION)

554 FORMAT{34X,9HX LE TIP=,F9.5,5X,18HY LE TIP= 1.00000/34X,9HX TE TI
1P=4F9.5,5X,18HY TE TIP= 1.00000////)

555 FORMAT(34X,9HX LE TIP=,F9.5,5X,9HY LE TIP=,F9.5/34X,9HX TE TIP=,F9
1.5,5X,9HY TE TIP=,F9.5//)

556 FORMAT{20X,70HX AND Y LOCATION AND SLOPE OF LOCI OF ALL PIVOT POIN
1TS THAT WILL SWEEP)

557 FORMAT({20X,68HTHE HIGH SWEEP WING OUTER PANEL INTO THE SAME LOW SW
LEEP AND SEMISPAN//) |

558 FORMAT{47X,B8HX PIVOT=,F9.5/47X,8HY PIVOT=,F9.5/49X, 6HSLOPE=,F9.5//
1/) :

559 FORMAT(10X, 99H#T#,FRACTION OF CHORD NORMAL TO THE LEADING EDGE OF
1 ARROW WING WHERE THE PIVOT IS SPECIFIED TO ACT,/9X,100HALONG WITH
2 THE CORRESPONDING X INTERCEPT AT ROOT AND THE SLOPE OF ALL POINTS
3 WHICH HAVE THE SAME #T#//)

560 FORMAT{35X,20HT,FRACTION OF CHORD=,F9.5/31X,24HX AT ROOT AFT OF OR
11GIN=,F9.5/31X,24HSLOPE THROUGH X AT ROOT=,F9.5///)

561 FORMAT(1H150X,11HOUTPUT DATA)

562 FORMAT(/////  45X,26HWING IN LOW SWEEP POSITION/20X,71HALL OF TH
1ESE DIMENSIONS ARE SCALED FOR A UNIT SEMISPAN IN THIS POSITION////
2)

563 FORMAT{2X ,3HAR=,F9.5,5X y4HCHI=yF9.5,5X, THLAMBDA=,F9.5,5Xs4HPSI=,F9
1+5¢5X6HOMEGA= s F9.5,5X11HY LE BREAK=yF9.5/2X11HY TE BREAK=,F9.5,5X,
26HTAPER=4F9.54+5X s 3HCR=,F9.5,5X, 31 HSEMISPAN OF WING IN HIGH SWEEP=,
3F9.5/50X, 16HCHORD EXTENSION=,F9.5)

564 FORMAT(5X99HALL DIMENSIONS REFERENCED TO COORDINATE ORIGIN AT THE
1HALF ROOT CHORD AND SCALED ON A UNIT SEMISPAN///)

565 FORMAT{15X83HPIVOT LOCATION WHICH OCCURS AT THE INTERSECTION OF TH
1€ LOCT OF ALL PIVCT POINTS AND/17X61HTHE LINE WHICH CONTAINS ALL O
2F THE #T# FRACTION NORMAL CHORDS/4TXs8HX PIVOT=4F9.5/47X,8HY PIVOT
3=,F9.5///1/) /

566 FORMAT(///)

567 FORMAT(44X,21HIN LOW SWEEP POSITICN)

568 FORMAT(1H1)
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1

3

READ(5,500) AR,CHI,PSI.TAPER,DELTA,CR
IF{EOF,5) 5,3

READ{5,500)SI,TMAX

ITMAX=TMAX

READ{5+500) { T{N) ,N=1,1TMAX)

X4=1,00000

X5=X4+TAPER*CR

WRITE(6,.550)

WRITE(6,551)

WRITE(6+564)

WRITE{6.552) AR,CHI,PSI,TAPFR,DELTA,CR,SI
LAMBDA=CHI/57.29578
OMEGA=PSI/57.29578
DELTA=DFLTA/57.29578
LAM=(LAMBDA-DELTA)}*57.29578

OME={ OMEGA -DELTA)*57.29578

TANC=S IN({LAMBDA) 7COS{LAMEDA)
TANL=SIN{LAMBDA-DELTA) /COS{LAMBDA—-DELTA)
TANP=SIN{CMEGA)/CCS{OMEGA)
TANO=SIN{OMEGA-DELTA) /CCS{OMEGA-DELTA)
TAND=SIN(DELTAY/CCS(DELTA)
TAND2=SIN{DELTA/2.)/COS(DELTA/2.)
Y4PP=1,00 '
YSPP=(~CR+Y4PP,{TANC+1./TAND) )}/ {TANP+1./TAND)
X4PP==CR/2 .+Y4PP%TANC
XSPP=CR/2.+YSPPXTANP

WRITE(64555) X4PP,Y4PP, XS5PP,Y5PP
Al11=X4PP-X4

Al12=Y4PP-S1

A21=X5PP-X5

A22=YSPP-S1

C1=0.5%{V4PPE&2+ X4PPEE2-STH%2-X4%%2)
C2=0, S*{YSPPH%2 + X 5P PE&2 -G % %2 -X5%%2)
DETERM=A11%A22-A12%A21
XP=(1./DETERM)*{A22%C1~A12%C2)
YP={1./DETERMI%(-A21%C1+A11%C2)
WRITE(6+556)

WRITE(£4557)

WRITE(6,4558) XP,YP,TAND2
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WRITE(6,4567)

WRITE{6+555) X44S19X5,S1

WRITE(6,561)

DO 4 I=1,1TMAX
TANLO{I)=SIN{{LAMBDA-OMEGAI*T(I))}/COS{{LAMBDA-OMEGA}*T(T))
XCRIDI=(T{I)%COS{LAMBDA)+S IN{LAMBDAYXTANLO({ 1) }*CR/{COS{LAMB DA}
1+SIN(LAMBDAI®TANLEC(T)) -CR/2,

TANLLO( 1) =SIN{LAMBDA-{L AMBCA-OMEGAIT{1}) 7/COS(LAMBDA-{ LAMBDA~-
1OMEGAY%*T(I))

WRITE(6,562)

WRITEL6,4559)

XCP=XCR{I) /581
"HWRITE(6.4560) T(I) XCP, TANLLCI(I)

DETER1=TANLLO{I)-=TAND2

XP1={1./DETER1)*{-TAND2* XCR(I} +TANLLOU(I}I*{XP-YP%
1TAND2) )
YP1=(1./DETER 1} *{ —XCR{I)+XP-YP£TAND2}

X4P=XP1+SQRT{ {X4PP—XP1) #%2 4 (Y4PP-YP1) #%2) *SIN(ATAN{ {X4PP-XP 1) /1 Y4P
1P~YP1))~DELTA)
X5P=XP1+SQRT ({XSPP=XP1 ) #%2 4 (YSPP-YP1)%%2) #S IN{ATAN( {X5PP-XP 1) /LY5P
1P-YP1))-DELTA)
Bl =(X4P-SI*TANL +CR/2.)/(TANC-TANL )
B2 =(X5P-SI*TANO -CR/2.)/{(TANP-TANOD )}
B1=B1/S1
B2=B2/S1
83=1.00
X4P=X4P /S1
X5P=X5P/S1
XP1=XP1/S1
YP1=YP1/SI
CR1=CR/SI
BOT=1./SI
TAPER1=TAPER
CHDEXT=0.
IF{B2.GE.0.) GO TO 2
CHDEXT=CR1%*(1.,-TAPER1)+.0001%( TANP-TANO)+TANO-TANL—B1*{ TANC~-TANL)
CR1=CR1~CHDEXT :
TAPER1={X5P-X4P)/CR1
B2=.0001
2 S=2.%(—B1%%2% (TANL~TANC /2. +B2%%2%(TANO-TANP) /2. +B3%(CR1+B1#( TANL -
1TANC) —B2% { TANO-TANP )+B3 % { TAND-TANL)/2.) +(1.-B3)/2.%({CR1+BL*
2(TANL-TANC)-B2*{T ANO-TANP) +B3%{ TANO-TANL) })
ARN=4./S
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WRITE(6,5531

WRITE(6+554) X4P, X5P

WRITE(6,563) ARNysCHI,LAM,PSI,0OME,B1,B2,TAPER]L,CR1,B07T,CHDEXT
WRITE(6,+566) ’
WRITE(6,565) XPl,YP1

WRITE{64568)

CONTINUE

GO 10 1

sTOP

END
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